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[HE progressive man does 

not transport his raw ma- 
terial or finished product by 
wheelbarrow or hand when 
railroads or motor trucks are 
available. 


Yet within his own plant there 
are relatively short hauls where 
conveyor belts can handle 
materials in greater volume 
and more economically than 


hand labor. 


Our engineers who specialize on con- 
veyor belt problems will demonstrate 
upon request how you can secure 
greater production at lower cost when 
you “Convey by Belt.” 
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United States Rubber Company 


The World’s Largest and Most Experienced 
Manufacturer of Mechanical Rubber Goods 
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Agricultural ‘Rainbows Bengal” Soles, Heels, Jar Rubbers, 
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PAIGE f 
The Most Serviceable Truck in America | & 





PAPA eT tes 2 





MOTOR TRUCKS 





I t is unquestionably because of their rugged con- 
struction and enduring stamina that Paige trucks are 
proving themselves so eminently fitted to the needs 
of inter-city transportation. 


On numerous motor express lines—notably on the 
well known Mason City route in lowa—they are daily 
demonstrating their sturdiness and stability by the reg- 
ularity with which they maintain exacting schedules 


The uniform dependability which Paige Trucks are 
exhibiting in this latest and most severe type of 
truck transportation may be taken as a reliable cri 
terion of the service which Paige trucks render in 
all lines of truck transportation, city as well as rural. 
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PAIGE-DETROIT MOTOR 





COMPANY, DETROIT. 


Manufacturers of Paige Motor Cars and Motor Trucks 


a Michigan 
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escape was made 
7 
|S deprsiebe through steel plates, mocking the 
rivets, without noise or clue, one thousand 
inds of « 1 ¢ aped from within this 
ilked square last year. It escaped as valu- 
heat bought and paid for—-horse-power 
t it f lata 
Now a Ss ire toot isnt very large, just 
urge enough to suffer being overlooked in the 
age place where heat is used. But when 
add up the small isolated areas, fractions 
yf square feet in a power plant or factory, or 
: a cellar heating plant, the total is enor- 
is. It stands as wasted coal, more often 
g to tons rather than pounds. 

S In money it is often staggering, and so 
essa ecause so readily corrected if 
- tellige knowledge of insulation is called in 
From the buyer's viewpoint, an insulation 


should be able to answer this basic 

stion: How much money return, based on 

heat savings, can I expect through an invest- 
ment in insulation of this or that kind? 


It is the answer to this that Johns-Manville 


Insulation Service is able to provide. 


Through scientific investigation controlling 

manufacture and application of insulations, 

; any condition can be met and corrected with 
certainty and savings computed even before 


the work is started. 


Insulatiqn is one of the most important 
departments of our business, and has been for 
over fifty years. Today this is a national 
ervice, not only completely equipped with 
materials for every industrial condition, but 
including as well contract departments in all 
ir Branches for the application of.these 





materia! 


H. W. JOHNS-MANVILLE CO. 
Madison Ave. at 4ist St., New York City 
Factories— Branches in 64 Large Cities 


For Canada 


ANADIAN JOHNS.MANVILLE CO..,Led., Toronto 
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= Asbestos 


and its allied products 
INSULATION 
chat aceps the heat where ut belongs 
CEMENTS 
the: make borler walls leak proof 
ROOFINGS 
that cut down fire risks 
PACKINGS 
thet stave power wane 
LININGS 


that make brakes safe 
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! The engine hauling the double-decker car—the last word in rolling stock for this interesting line. 2. The passenger cars look quite like the real thing, but their interior arrangements are slightly 


different. 3. Showing some of the details of the locomotive, with its gasoline engine 4 


\ one-car passenger train leaving the roundhouse. 5 


A bit of rural scenery where the road crosses the brook, 


Toy railroad of much utility built as a hobby from old lumber by a New York farmer 


A Tiny Railroad, at Once a Toy and a Tool 

HEN the city man sets himself up on the farm, 
either upon his retirement from active business or 
i connection with the establishment of a summer resi- 
‘lence, he seldom confines his attentien to mere farm- 
ig. Something in the way of a side-line is bound to 
catch his fancy and lead him on until the farm itself 
has become more or less a side-line, while the original 
passing notion is the serious business of the estate. 

Few gentlemen farmers, however, can boast a hobby 
#8 unusual as that of Mr. W. C. Gage, who a couple of 
years ago gave up his activities as a New York broker 
0 enjoy the peace and quiet of his farm up the state. 
Mr. Gage found that the facilities for local communi- 
tations between the several parts of his farm were 
hot of the best. He also found that he had an «aban 
foned chicken house about 250 feet long, which was 
thoroughly useless as a chicken house and in which 
the lumber was beginning to deteriorate. So he pro- 
ceeded to kill three birds with one stone by using 
this lumber to renew the lines of transportation, and 
'o have a bully lot of fun in the bargain. 

The pictures show the miniature railroad—we can 
not Properly call it a play railroad because, while Mr. 
tage plays with it « lot, it also does‘a lot of the serious 
business of the farm—at any rate, the pictures show 
What Mr. Gage made from his old hen house. He laid 
wooden rails to all sections of the farm, built a few 
Uny cars of various types, and set to work on an en- 
sine to pull these. It will be seen that while the 
engineers and the passengers occupy rather unconven- 
tonal accommodations in the various units of rolling 
Stock which make up Mr. Gage’s equipment, these units 
‘re all got up, externally, to carry out the illusion of 
regular railroad stuff. 

he locomotive is no dummy at all; it mounts a four- 


horse-power gusoline engine, which is ample to pull the 
cars at a decent speed over the rails which are sup- 
plied for the purpose. It is built for service rather 
than style, so the engineer has to imitate the oarsman 
und ride with his back toward the place to which he 
is going; but that is no great drawback. The pas 
senger cars are capable of carrytng two passengers 
each; and one double-decker. car, with glass windows 
and all the other trimmings, is altogether de luxe. 
Mr. Gage’s road possesses, in addition to the passen 
ger-carrying equipment, box cars and flat cars of ample 
size and in ample numbers to do all the hauling busi 
ness of the farm, and to do it efficiently—in fact, he 
insists that his hobby justifies its existence in this 
manner During the week he travels about the farm 
gathering up the produce and distributing manure and 
then on Sundays and holidays he 
about in his miniature 
signals, and everything 


other necessaries : 

totes the admiring 
trains. Bridges, 
else that can add to the railroading atmosphere are to 
be found here—and all of wood, all home-made by 
Mr. Gage right on the spot. 


visitors 


cross-ties, 


Stained Glass Once More in Vogue 


ALL the valuable stuined glass windows were re 
A moved from the large churches in Paris in order 
to protect them against air raids and destruction by 
long range gunfire, during the war. The windows were 
stored in safe places and remained unharmed, They 
are now to be carefully retouched and renovate and 
then to be reinserted. These windows total approxi- 
mately 470,000 square yards of stained glass, and their 
renovating will take a long time and will be of con- 
siderable expense. 

A wide and remunerative scope of work has thus 


been opened to the Paris Association of Glass Stainers 


some members of which are noted artists Although 


this association and some other guilds of glass stainers 
work entirely in a mediaeval craft it would be wrong 
to conclude that their methods are behind the times 
Fifty years ago the old secret of staining glass, which 
was lost with the decline of art in the 17th and 18th 
centuries, was rediscovered and, with the aid of chem 
istry, has made remarkable progress. This is shown 
by the fact that today the glass stainer disposes of- 


over 5,000 different pigments, while in the 12th cen 


tury, the golden age of glass staining, only twelve 
colors were known By J. BE. Boos 
For Spark Plug Electrodes 
spark 


La use of cements for sealing electrodes ints 
plug porcelain has been found to be attended by 
serious difficulties in high temperature engines such as 
airplanes. Among these are: 


promotion of oxidation 


und destruction of the electrode wires by reactions tak 


ing place in the cement and between the cement and 
electrode wires; breaking of spark plug porcelains 
caused by difference in coefficients of thermal expan 
sion of electrode wires and porcelain, and cracking of 
cement, with consequent gus leakage, due to the same 
cause, A cement composed of silicate of soda and raw 
kaolin has been found to give little trouble from chem 
ical action. In order to avoid the difficulties attend- 
ing the use of any form of cement, the use of a me 


chanical seal at the top of the porcelain has been tried 
with promising results. 
to Technologic Paper No, 155 of the Bureau 
dards, “Cements for Spark Plug Electrodes which Is 
distribution and any one 


Those interested are referred 


now ready for interested 


may obtain a copy by sending a request to the Bureau. 
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The All-Metal Monoplane 
“Ql ecent 1.400 e non-stop flight on an all 


erie ! . nonopluane is notable, 
TT distance covered and be 
lie iL esign und materials of the ma- 
ch rhe a ‘ onepline has particular inter 
u the reuse that us far back 
(ye e Scent AMeRICAN published its own 
H me. bu entirely of high- 
le ~ Ihe ! e Was inspired by a study 
! e highe ‘ i ies f that period, us rep 
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Relmont P " f which, including even the fust 
Rierlot monoplane vere so encumbered with wire and 
wl iis 9 ties, to suv nothing of the elaborate 
nding we t resent au large and, us it seemed 
{ 1 i t of le resistance It was 
at ‘ tieot it sof tte ise of steel construction 
throughout ’ he wloption of the monoplane 
tvin tf wee ‘ , le to give the wings sufficient 
th Lit's- tht nsertiot thin them of transverse 
In { uff et depth to provide the necessury 
i if ength tlhe re vetting rid of all exterior 
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The Scientific Basis of Sport 


mG ONS ANTLY e rete speech und in writing 
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HO miles per hour but not SO. It will haul a load of 
Mh) tons but not one of 75 It will turn out 10 tons 
of conerete mix an hour but not 11 

We go further than might necessarily appear on the 
surface of these remarks We ussume that under like 
erating conditions the machine will give like per- 


formunces, We assume that if it will make 60 miles an 


our today it ill de the same tomorrow and next 
veek and throughout its useful life This may nof 
seer to be an assumption t may appear founded upon 
hie Th bole iws of cuuse und effect But if we 
will compare the machine with the man on this basis 
if coustuney of performance, we will see that we 
ike an assumption, and a very material one, when 
we ask the machine to do a thing today merely because 
did that thing vesterday 


As we write, Mr. Hagen bas just lost out in his 

ffort to annex the British golf championship. Four 
times he propelled the littl white sphere over the 
landscape at Deal. Once he had to hit the ball 84 times 
to produce the desired results: again he required S2 
strokes; twice he got around in 7TS——all over the same 
course Duinean, the ultimate winner, on the second 
day negotiated the 36 holes in 148 strokes as against 
160 which he used up the day before. No record of the 
eccusions on which Hagen has turned in a better per 
formance or Duncan a worse one is needed to estab- 
lish the fact that what a man does today in golf, to- 
morrow he may repeat und he may not. 

Again, as we write, Mr. Tilden has just taken unto 
himself the championship of the world in the game to 
which he devotes his attention—tennis. In doing this 
he had to defeat Mr. Parke, who had the day before 
beaten Mr. Johnston, who last vear beat Mr. Tilden 
decisively for the American title. In the same tourney, 
Williams and Garland, on all performances of the past 
by far the weaker of the American teams, took the 
doubles tithe right out of the grasp of no less formida- 
ble a combination than Tilden and Johnston. On the 
basis of previous performances who would have dared 
predict all this? Who would be rash enough to assert 
that if the tourney were played over, the same results 
would be attained? 

\ couple of weeks ago the Brooklyn baseball club 
vent to Boston for six gumes and lost five of these. 
They have just: returned from a second invasion of 
the hub, during which they played and won four games. 
And becuuse this morning’s pupers narrate how 
the club that represents New York in the other league 
scored 14 runs in a single inning against Washington 
does it follow that they will win the next time they 
fuce the same pitcher? 

We have paraded these examples of human mutabil- 
ity from the field of sports because it is in the field of 
sports that we shall draw our moral. The fact re- 
imtins, we cun never predict that because a human 
being has done a thing he will do it again when he 
tries it ugain. The causes which contribute to a good 
or an average or a poor showing in any intensive 
human effort are se very many and so very complex 
that they defy analysis and prediction alike 

After all, isn’t it better thus? 


fest and the competition in sport be if we could say 


Where would the 


“Well, A beat B last yveur, so , doesn’t stand a chance 


ngainst him now.” There would not be any competi 
tion at all, except between “maidens,” if we may ber 
row a term from the sport of Kings. After a newcomer 
in any field of sport had met all the leading players, 
his place would be immutably fixed, and he could ex- 
perience the real thrill of uncertainty, the real zest of 
competition where the result is at issue, only against 
other newcomers. So from the point of view of real 
sport, it is mighty fortunate that the human mechan- 
ism does not “run to form” like a true machine, and 
that constancy of performance is something to which 
no human can do more than achieve a rough approxi- 


tion 


The Folly of a Divided Fleet 

HATEVER political expediency there may 

have been in dividing our fleet between the 

Atlantic and the Pacific, from the standpoint 
of military efficiency, national defense, and economy, it 
wus one of the most faulty moves ever made in the 
administration of the United States Navy 


A strong statement—but having behind it the 
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Navy's greatest strategical authority; for in 1912, 
Admiral Mahan said: “To divide the battle fleet 
would be the most entirely suicidal act that could he 
contemplated.” 

The results of dividing the fleet are bad at best, and 
positively disastrous at the worst. In the first place, 
a divided fleet practically doubles the requirements for 
flagships, supply vessels, tugs, targets, flag officers 
und staffs, shore bases—in fact for everything which jn 
business would be known as overhead expense, By 
combining the two fleets and reducing the ships and 
staffs now duplicated we should save several hundred 
officers, several thousand men, reduce Government ex- 
penditures by several million dollars and greatly in 
crease the efficiency of the Navy. 

Again, divided fleets develop doctrines and ideas jn. 
dependently of each other, according to the admiral in 
command. When the fleets come together for combined 
exercises, they do not readily amalgamate, for their 
training has differed. You could not throw the Prince- 
ton und Yale football teams together overnight and 
expect them to play an efficient championship game 
with Harvard the next day. Team work in a great 
fleet can be obtained only as a result of long practise, 
Neither half of a divided fleet is as big as the com- 
bined fleet would be in war. Therefore, during peace 
the Commander-in-Chief is not obtaining the training 
he should have in handling and maneuvering the large 
number of vessels that would be under him in war 
time. An occasional assembling of the two fleets under 
ohne command would never provide the requisite train- 
ing. It should be continuous throughout the command 
of the Commander-in-Chief. 

When the fleet was divided several fallacious argu- 
ments were offered in support of the move: but the 
Claim that competition is stimulated by having two 
separate fleets five or six thousand miles apart by sea 
is ridiculous. The two fleets are so separated, mail 
communication so slow, weather conditions so dif- 
ferent in the two oceans, that real competition does 
not exist. Keenest competition is secured when ua large 
force of vessels is assembled, all in sight and in touch 
with one another. Greater effort is necessary to win 
the pennant for engine efficiency, gunnery, or what-not 
in a fleet of one hundred ships than in one of fifty. 

The strongest irgument of all, the one which Admiral 
Mahan had in mind when he called the policy of 4i- 
vision “suicidal” is that a divided fleet gives an enemy 
un Oppertunity to destroy the two fleets in detail. <A 
Japanese fleet, by interposing, might catch one-half 
of the fleet at a disadvantage; similarly a European 
nation, by placing a fleet in the West Indies, might 
accomplish the same end, 


The teaching of history, the warning of our greatest 





naval strategist and the present crying need for econ- 
omy, unite in demanding that our fleét, no matter 
where it may be based, shall be reunited into one 
powerful unit. 

Consider the score of economy. Many of our naval 
ships still burn coal, and there is no coal on the Pacific 

it hus to be taken there at a huge expense by colliers. 
Even as regards oil fuel, it should be remembered that 
while the cost is about the same on each coast, there is 
a greater supply on the Atlantic with more tanks and 
better facilities for handling it—hence, fewer tank 
vessels will be needed and much money saved. The 
argument on the score of general supplies is even 
stronger, for nearly all supplies are manufactured on 
the Atlantic side. ’ 

Labor, the greatest element of cost today, is very 
limited in the Pacific and is more expensive. ‘The same 
thing is true of steel, all of which comes from the East. 
Of the greatest importance, too, is the question of 
personnel, most of which lives on this -side of the 
continent. We have here a more fertile area for 
recruiting and the nation is put to very great expense 
in transporting the personnel to and from the Pacifie 
when enlistments and changes have to be made. 
Finally, in the important question of morale, we must 
remember that sailormen are as human, perhaps 4 
little more so than the rest of us. They all like tf 
get home occasionally, and as the homes of the ma- 
jority of the men are on the Atlantic side, it follows 
that if half the fleet is based upon the other coast 
there will be a falling off of enlistments and an inev- 


ituble discontent engendered. 
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Naval and Military 
The Capsize of Eagle Boat No. 25.—The Eagle boats 


have never been popular either inside or outside of the 
Navy. We confess that to our eye they have always 
looked unstable, and this defect was emphasized dur- 


ing a severe thunder storm on June 11th, when Eagle 


Bout No. 25 capsized with a loss of nine of the 
crew. A heavy wind struck the boat during a severe 


electrical storm; but although she turned turtle, other 
craft in her vicinity came through the test in safety. 
The boat was two hundred feet in length, twenty-five 
feet six beam, and had a displacement of 
about six hundred tons. 


inches in 


Our Future Army Strength.—The official figures 
for the strength of the Army of the Reorganization Act 
of 1920 show an authorized strength of 298,882 com- 
manding officers, warrant officers and enlisted men, of 
which the Infantry will have 38.2 per cent; the Field 
Artillery, 15 per Artillery, 10.5 per 
cent: the Cavalry, 7 per cent; the Air Service, 5.9 per 
cent; the Corps of and the 
Signal Corps, 1.8 per cent. The annual appropriations 
for 1914 for the Army was $94,266,145, which is slightly 
the Army appropriations for 


cent; the Coust 


Engineers, 4.2 per cent; 


less than one-quarter of 
the fiscal year 1921. 


Expenditure of Ammunition in Flanders.—The 
final report of Sir Douglas Haig includes some amaz- 
ing figures of ammunition expenditure in Flanders. 
In the opening attack, in 1917, the total expenditure 
n July 31st exceeded 23,000 and on the 
days, September 20 and 21, 42,000 tons were expended. 
commencement of the British 
Armistice 


tons; two 


offensive in 
TO0,000 


From the 
1918 to the conclusion of the 
of artillery ammunition were expended by the British 
Army on the Western front, while in the three days 
of crucial battle on the 27th, 28th and 29th of Septem- 
65,000 


tons 


ber, nearly tons of ammunition were fired by 


their artillery. 

The Latest Rigid Airship.—lIn the latest rigid air- 
ship, R-80, as developed by the Vickers 
ticular attention was given to the elimination of unnec- 


people, par- 


essury head resistance.and the cutting down of weight, 
and the builders have produced in R-8O0 a ship of only 
1,250,000 cubic feet capacity, whose performance in speed 
and endurance is equal to that of R-33 and R-34, which 
of 2,000,000 cubic The over-all 
length of R-SO is 530, its diameter is 70 feet, and its 
height, S5 feet. The total 
sea level, and the disposable lift is 17.5 tons. 


have a capacity feet. 


gross lift is 38.5 tons at 
At full 
power, the estimated speed is over 60 miles per hour, 
is 4,000 miles, 


radius at this speed 


und 6,500 miles at fifty miles per hour. 


and the cruising 


The Object of Lofty Flying.—The Air Service has 
issued a explaining the object of Major 
Schroeder's recent flights at altitudes in which he made 
au world record. 


stutement 


It says that there was long and care- 
ful planning and much experimental work was done 
hefore the flights were attempted. Future wars will 
he fought largely in the air, and, because of the de- 
velopment of anti-aircraft guns, much of the airplane 
work will be done at altitudes of 20,000 feet and over. 
For flight at these altitudes, the aviator must be pro- 
vided with devices which will enable both him and his 
iInachine to 
which 


function properly, and it is these facts 


Air 
military service to carry on this highly scientific and 
very successful work. 


have caused the Service Division of the 


The Seventy-Five Mile Gun.—We stated, in our 
issue of April 27, 1918, that the Germans were prob- 
ably using one of their 15-inch naval guns with a sub- 
caliber tube inserted to obtain the necessary length for 
the great range of seventy-five miles. It now appears 
that they did use several worn-out, 45-caliber, 15-inch 
naval guns. f this 
freat gun an additional outer tube forty-five feet in 
length, and then inserted a tube one hundred feet in 
length, which was bored and rifled to a bore of 8.2 
inches, 


screwed on to the 


They muzzle 


To the gun as thus assembled they added a 
snooth-bored twenty-foot section, the total length being 
120 feet. 
keep down the powder pressure and the erosion, The 


This great length was adopted in order to 


cus, because of the inequalities in the powder were 
erratic, and it is believed that after fifty rounds they 
became so we rn out as to be unusable. 


SCIENTIFIC AMERICAN 


Science 

Making Streets Safe for School Children.—A 
commendable campaign among school children is being 
conducted by the Safety Bureau of the Philadelphia 
Rapid Transit Company. More than 185,000 school 
children in that city have listened to stories and talks 
on “Safety First,” and three-quarters of a million 
pieces of illustrated printed matter on the same sub- 
ject have been distributed in the schools. A striking 
feature of this campaign is an organization of 300 boys 
who daily patrol crossings in the dangerously located 
school neighborhoods. 

A Naturalist in an Airplane.— Dr. Chalmers Mitch- 
ell, who took part in the recent attempt to fly from 
Cairo to the Cape, has sent to the Times (London) a 
detailed account of his observations, which serves to 
illustrate how much valuable work in physical geog- 
raphy and kindred subjects may be carried out by a 
suitably qualified airman. His bird's-eye view of the 
Nile basin is a notable contribution to our knowledge 
of the physiography of that region and of the geologi- 
cal processes which have occurred there. 
interesting information concerning the 
animals observed along his route. 


He also fur- 
nishes larger 

More Light on Botulinus Poisoning.— According to 
the U. S. Bureau of Chemistry the recent sensational 
cases of poisoning from ripe olives have occurred al 
most exclusively in connection with olives put up in 
A plausible explanation is offered by the Bureau. 
It appeurs that the trouble is due to defects in the 
methods of pickling, packing and processing the olives. 
product packed in 
glass is sterilized at about the temperature of boiling 
water, and this temperature is too low to ensure the 


glass. 


In most establishments the when 


destruction in every instance of the Bacillus botulinus 


and the toxin it produces. The trouble, the Bureau 


says, is not inherent in the glass container, if sound 
olives be used and the packages are properly sealed 


and sterilized. Unfortunately some of the packers in 
their anxiety not to break the glass containers do not 
always process the olives at a sufficiently high 
perature. The would develop just the 
in tin under the same circumstances, but us there is 
no danger of breakage in tin there is usually no hesi- 
tation on the part of the packer to apply sufficient 
heat. The Bureau is urging producers and dealers to 
make a thorough inspection of all ripe olives in glass 
that show the slightest sign of de- 
that 
have 


tem- 


poison sume 


and to destroy any 
recommended all olives, 
whether in tin or which pro- 
cessed at too low a temperature be sent back to the 
packers for reprocessing. 


composition. It is also 


glass, may been 


International Meteorological Conference.—The 
report of the International Meteorological Conference 
which met in Paris last October, at the invitation of 
the French Government, has just been published. In 
view of the far-reaching changes that have recently 
tuken place in the scope and methods of meteorological 
work—due especially to the new requirements of com- 
mercial aeronautics—this meeting was timely, and most 
of the national weather services of the world were rep- 
resented by delegates. The General Powers were not in- 
vited to participate; and the United States of America, 
which possesses the most imposing meteorological bu- 
reau in the world, was not represented, because Con- 
gress failed to make the modest appropriation recom- 
mended by the President to provide for the expenses 
of two delegates. The conference decided to perpetuate, 
with some slight modifications, the international organ- 
ization of meteorology that before the war. 
Sir Napier Shaw remains president of the International 
Committee. Much important 
by the conference, looking to a material enlargement in 
the scope of weather reports and their dissemination, 
especially by for the benefit 
In lieu of the old commission which bore the mislead- 
ing name of International Scientific 
Aeronautics there organized commis- 
sions; one on the applications of meteorology to aerial 
navigation, and one on the exploration of the upper 
atmosphere. There are also international commissions 
on agricultural meteorology, weather telegraphy, ma- 
rine meteorology, solar radiation, the Réseau mondial, 
terrestrial magnetism and atmospheric electricity, and 


existed 


work was accomplished 


wireless, of ‘aeronauts. 
Commission on 


were two new 


polar investigations, 
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Automobile 
Keep Clips Tight.—Spring clips should be inspected 
at least once a week and tightened as much as possibile 
If the clips become loose, the spring will break be 
tween the clips. If there is undue stretching of the 
clips, the difficulty might be overcome by having new 
clips made of better material, as it is always cheaper 
to replace clips which are too light than to 
broken springs as a result. The bearing place upon 
which the spring rests on the axle should absolutely 


have 


conform to the curvature of the spring at that point, 
as sufficient bearing surface is just as impertant as 


tight spring clips. 


Why Horses Are Retained on Farms.—Whien dis 
cussing the motorization of the farm, agriculturists are 
always ready to state that even though most of the 
work of the farm will be done in the future by motor 
devices, the horses will still be found necessary. At 
tention has been called to the fact that street car 
roads were electrified and for a 


rail 
long time maintained 
large stables of horses. Electric roads have no horses 
today. Big business in the large cities motorized and 
for long periods continued to maintain stables of horses 
because of some lack of confidence in the motor equip- 
ment to that 


gradually 


meet an emergency hever cume sig 


business interests are now giving up their 


Farmers will 
until 
thoroughly established in the motor equipment ¢« 


horses, 


their 


motorize and continue to keep 
confidence is 
f the 


will quickly 


horses such time as their 


furm motor truck, tractor, etc., when they 
gxive up the horses. 


Automotive Industry Magnitude.—That 1920 will 
be the greatest producing year thus far in the history cf 
the automotive industry 


cun be readily foreseen, with 


the great demand for motor vehicles in this and other 
Production in America has reached 
that the 


announces 


countries, 


such a 
point National Automobile Chamber of 
that will 


steel, production 


Com- 
Inerce 


this year’s business 
The 1919 


bodies and 


runk 
second only to 
SIL,SO7, 594,580 and if 


cluded, 


totaled 
uccessories were iil- 


this figure would exceed $2,000,000,000 Ex 


ports of automobiles and parts, including tires and en 


gines, for the government's fiscal year ending 
June 30, 1919, surpassed all previous records 
by aggregating  $185,000,000., The former high 
record was in 1916, when $140,000,000 business 
was done with foreign nations. Of the total 
umount of 1919 exports, $35,000,000 worth was com 


mercial $75,000,000, worth T's, 
$41,000,000 parts of automobiles and nearly 330,000,000 


worth 


curs, wis 


passenger cars 


was tires, while about $5,000,000 worth was 
automobile engines, 
Taking Down the Motor.—In order to look over the 


parts of an engine and to restore the worn or defec- 
tive components it is necessary to take the engine en- 
tirely 


apart as it is only when the power piant is 


thoroughly dismantled that the parts can be inspected 
to determine defects or wear If 
with the 


though the work is done by a repairman of experience, 


or measured one is 


not familiar engine to be inspected, even 


it will be found of value to take certain precautions 
when dismantling the engine in order to insure that all 
parts will be replaced in the same position they occu 
pied 
of identifying the parts, one of the simplest and surest 
being to mark them with 


with a series of center punch marks in order to retain 


before removal. There are a number of ways 


steel numbers or letters o1 


the proper relation when reassembling. This is of 
special importance in connection with dismantling mul 
tiple cylinder engines as it is vital that pistons, piston 
rings, connecting rods, valves, and other cylinder parts 
vhich 


find 


repairmets 


be always replaced in the same cylinder fromm 
they 
equal depreciation in all cylinders. 


were removed, because it is uncommon to 

Some 
use small shipping tags to identify the pieces. This 
cun be criticised because the tags may become detached 
and lost and the identity of the piece mistaken. All 
parts should be thoroughly cleaned with gasoline or in 
kettle as 


This is necessary to show 


the potash removed, and wiped clean and 


dry. 
evidenced by easily identified indications in cases where 


wear which will be 
the machine has been used for a time, but in others, 
the deterioration 
measuring instruments, 


ean only be detected by delicate 
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Removing oxygen and nitrogen from commercial argon to make it fit for use in filling incandescent lamp bulbs 


wrhide furnaces in which the argon is purified of nitrogen at 
vlinders is burned in a hydrogen flame to free it of 30 per cent of oxygen after 
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A Chemical Loafer. and How It Was Put to Work 


Argon. the Laziest of All the Elements, Plays a Big Role in the Latest Incandescent Lamps 


By E. W 


. Davidson 














ome out at the left 


the operator's left hand the 


argon is injected from below 


Filling lamp bulbs with the purified argon 


e new he its valuable quality | 

perm stubborn in refusal to 

nd tha ts density dise 

the ungsten filaments even at 

PEVLpHLTA re made it possible to 
enev to be imp filaments with i 

























pumped through big meters and into the 


consequent 


he facts that it is relatively 
serve as a conductor of heat 
ourages the evaporation of 


tremendous heat have there- 


increase the temperature of 


lamp 


Inerenuse i 


is exhausted from the lamps when the turn-table carries them through the oven 


ire cooled by air-blast, and ‘as they come to the position beneath 
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efliciency beyond the point which was the 
previous maximum, So a greater candle- 
power is possible without undue deterio- 
ration of the filament; or keeping candle- 
power fixed, the life of the bulb is pro 
longed. 

Although it has not been economically 
ndvantaugeous to use argon in the lowest 
current lamps, its use renders the higher 
current lamps more brilliant and efficient. 
argon-filled lamps equal in effi- 
the magnetite arc, so as to serve 

sort of street lighting except to 

the brilliant glare 

Ways.” Argon-filled 
which can be mounted in 
single circuit to 


Large 
ciency 
for any 
produce 
“white 


needed for 
incandes- 
cents, varying 
varying 
needs as ares cannot be, and whose glow 
never the glare of 
have established their supremacy for gen- 
eral outdoor lighting as well as for other 
medium and high-power 


sizes on a Ineet 


flickers as does ares, 


illumination 


needs. 


Rail and Street Car Indicator 


7 London Metropolitan Railroad has arranged to 


put 
device 


in the pussenger cars, 


into 
whereby 


operation on its 


the 


system an electrical 
indicated 


The system is operated by illu- 


names of stations are 


minating sections of the ceilings of each compartment, 








arranged in panels, each of 
hecomes prominently 
the journey proceeds, At the 
the journey the next he- 
comes so indicated: when that point bas 


which in 
turn lighted up as 
cotninence- 
nent of station 
been left, the section or panel applying to 
but the next becomes il- 

Before starting a journey the 
actuates a switches, 
ind the rest of the action is automatic, the 

being operated by a small 
the track between the stations, 
In addition to the names of the stations, 


it becomes dull, 
luminated., 
notorman series of 
nechanism 
striker on 

t is intended to show a map of a square 


around each giving 


inile of streets spot, 


shopping centers 
This 


tion on 


places, 
oper- 


imusement 
indicator is to be put 
the Northern tube. 

The concern controling the device claims 
will thus easily be- 
come acquainted with their whereabouts, 
time and congestion 


into 
Great 


that as pussengers 


should he saved 


relieved. 











a temperature of 900° Centigrade, and brought up to 80 per cent pure. 2 
which it goes to the furnaces shown in the first photograph. 


ylinders, from which it is fed into the lamps. 


The first step; the commercial argou 
3. The finally purified argon is 
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Left: Hauling the drag full of excavated material up to the dumping position. Center : A general view of the outfit Right ; Caught in the act of dumping 


The drag-line excavator-loader that delivers the material to the truck in the very bucket that digs it 


Digging and Loading in One Motion 


By B. F. Mundorff 


A NEW excavator-loader is especially 
excavating work, for the removal of materials from 


one location to another and for general 
flexibility of operation is not 
closely as in the case of the steam shovel 
It likewise pickax and 
shovel worker entirely. 

The reality a portable 
dragline, filling the gap between the steam 
shovel and the antiquated and expensive 
gang of hand shovelers. 
principle on which it operates, portability 
is a feature “built in” this excavator and 
loader. Only two men are necessary to 
the operation of the 
operating levers and one at the loading 
point 
200 feet from the machine is stretched a 
chain, at right angles to the line of dig- 
ging; 
hooked to the chain. 
be unhooked and relocated in an instant. 
One heavy cable 
drum on the machine, then to the digging 
skip, then through both sheaves, back to 
the retrieving hoist drum on the machine. 

The operator of the 
lates but two levers and a foot brake. As 
he places power on the digging line the 
other man manipulates the 
the skip, so as to fill it with the material 
to be dug or The skip has a 
capacity of 15 cubic feet per trip. As 
soon as the skip is filled the man releases 
the handles and allows the skip to ride 
to the excavator. As the skip strikes the 


limited so 
eliminates the 


machine is in 


Because of the 


machine; one at the 


To a point anywhere within 50 to 


upon this chain are two sheaves 


Kither sheave may 


from the hoist 


pusses 


machine manipu- 


handles on 


removed. 


machine it unlocks the catch arm then carries the skip un emergency 


up over the machine and on to a slanting 
on the front of the machine from where 
in the skip discharges into the waiting 
or railroad car. The skip is then quickly 
retrieved to the starting point and the 
operation repeated. 


Pedigreed Chicks from Incubators 

\ JHEN eggs are hatched in incubators, 

the difficulties incidental to pedigree 
work are such that many poultrykeepers 
do not attempt it, simply using eggs from 
selected letting it go at that. 
Others hatch special pedigree eggs under 
hens. netting incu- 
bators, into which the marked eggs are 
Placed on the 18th day of 
each sack being indexed, are sucé 


hens and 


Mosquito bags for 
incubation, 
-essful, 
but somehow do not “catch on” with poul- 
try breeders The new cornpopper plan 
will be much more popular with the aver- 
age breeder. It is so simple that any 
poultrykeeper can use it. 

Two-quart 
the common 


wire cornpopper baskets, 
kind purchasable at any 
hardware or general store, are used, one 
basket for the eggs of a particular hen. 
Attached to the basket is a tag on which 
the hen’s number is entered. During the 
hatching time, in this manner, the chicks 
of one hen, or the chicks of several, may 
be kept separate. Whether the pedigree 
work is simple or elaborate, the cornpop- 


per plan is efficient. The breeder must bear in mind 
that when wire baskets are used chicks 
have less room to hatch in than when the whole floor 
of the incubator is free to them, If the hatching per- | N many 
centage is heavy, and many of the eggs are pedigreed, fields of 
For this where the 


corhnpopper 
designed for 


work where there can easily be overcrowding. reason 

















Shoveling the coal on the barge for delivery ashore 


upron at the the poultry keeper should watch the operation, und if thing more 


urises be prepared to transfer some of brought up 
chute located the eggs for hatching to a second incubator, so that 
the inaterial there will be room for all. The object can be attained 
wagon, truck by loading incubators under capacity.—By J. 7. Bartlett. 


tions shows 

















The screen that separates the coal from water and non-combustible solids 


Mining Coal with a Dredge 


By George Gaulois 





parts of the anthracite and biiuntinous 
the East there are to be found locations 

mad rush of previous generations ¢ ' 
the cream from Nature's offering 
yardless of what happened to the si 
milk, has resulted in leaving in the 
bottoms large accumulation of oul 
which the miners of a veneration «ag elt 
that they could not afford to 1 port 
to market in the presence of better wrades 
and more convenient sizes Toda the 
search for economies, we sare bevinning 
to bring this coal to the surface and a i 
ourselves of it. In addition, there at 
few places where there appear to be de 
posits of coal in their original posi t 
the bottoms of water courses, an: ne 
frequently can be mined by the ue 
methods utilized to get at the submarine 
dump-heaps of former days, 

Sometimes the work is done fron 1ore 

sometimes from barges moored o1 
stream. We illustrate herewith a proces 
of dredging, followed by screening of the 
material brought up from the river het- 


tom, which is resulting in the recovery of 
a lot of good coal from t 


River, near Danville, Pa Phe coui he 


is of fair size and good quali 
comes from the water in the shane 
smooth rounded lump Ther ‘ 
course a good deal of non-comlbu bile 
solid matter with the coal, but this can 
be said of mine coal, and its ren ! 
from damp, dustless river coal f 
easily effected than in the case of coul 
from below ground One of our Ulustra 
the apparatus with the 1 of. which tl 
is accomplished and the coal separated f the wate 


at the same time, while the other gives ocular evidences 


that this scheme for cont recove; e on 


iu very respectable scale 
A New Form of Vibration 
Galvanomeier 
a. gulvanometers ri ery 
useful in zero meusurements, but have 


not been much used in industrial 


tories on account of their being sensitive 
to external vibrations and requiring del 
cate adjustments A new instrument 
veloped by the United States Burea f 
Standards, which has wu sensitivity | 

than other forms of the moving-ir ry 
but less than that ef the most sensitive 
forms of the moving-coil tyne, hy tte 
vantages of sturdines quick respon 


ness, and freedom from the effeet 


ternal vibration It consists essent 
of a fine steel wire moupted on « nese 
of a permanent magnet, and so arr 

that the free end of the wir: 

between the 


through 


poles ol an electrom 
vhich the current to be dete: 
passes, The paper describing this instr 
ment, Scientific Paper No. 370 of the B 
reau of Standards, is now ready for dis 
tribution and any one 
obtain a copy by addressing a reanest to 
the Bureau. 





interes 











Turning the Wheels 
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of a Century Hence— III 


What the United States Must Do to Forestall the Day When Fuel Goes Beyond the Common Reach 


By C. H. Claudy 


mony of Mr. C. C, Merrill of the Forest Service before 
the Committee on Water Power of the House of Repre- 
sentatives last year. Said Mr. Merrill: “The larger 
the power market served, the greater is the diversity of 
use, the more regular and continuous the demand, the 
higher the loud factor, and the smaller the percentage 
of surplus equipment required Kighty per cent of 
the electric power development of the State of Mon- 
tana is in one single power system: The capacity-load 
factor for that state in 1912 was 58 per cent as com- 
pared with 26 per cent for the United States as a 
whole Studies made in 1912 for the cities of New 
York and Chicago showed that the consolidation of 
the operating .stations in the latter city would have 
suved from $10,000,000) to $12,000,000 in investment. 
Similar consolidation in the city of New York would 
have saved from $18,000,000 to $20,000,000) and would 
huve reduced operating expenses by $1,000,000 a year. 


A Big Game for Big Players 

Had our railroad systems consisted of short, inde- 
pendent, competitive lines, each interested in serving 
its particular local territory, they would have been 
utterly helpless in the face of the transportation situ 
ation of the war-time period. Even as they were, fur 
ther unification became necessary in order to meet the 
extraordinary traffic development, 
particularly in the great manufacturing states of the 


demands. Power 
East, where the greatest demand exists, is still in large 
degree in the primitive state of isolated independent 
development Were these stations interconnected to 
the full extent which is now thoroughly practicable, 
hundreds of millions of additional kilowatt-hours of 
electric could be made available without the 
vddition of a single dollar’s worth of new equipment 


energy 


While interconnection of stations is a measure of 
. 


to some degree in the business relations. Legislators 
have done wisely, perhaps, to limit combinations of fae- 
tories and businesses to the thwarting of competition, 
But that sume limitation applied to water power may 
strangle not only the combination but the power. 


Where Congress Comes In 
There have been very few developments of water 
powers in the last few years, largely because the coun- 
try has been waiting upon Congress to pass a new 
water-power act which would clarify the situation and 
remove the difficulties from the path of development, 
A bill has been passed in House and Senate and is now 
in conference, from which it will emerge some time, 
possibly at this session, in what form no man knoweth, 
The bill is a weighty document, and considers so many 
features of water-power development that it cannot 
even be summarized here, but it does license water- 
power development for a period not exceeding fifty 
years and does provide that such license once granted 
eaunnot be revoked by any one man’s authority. 

The provision for control through the possibility of 
loss of license is simple and direct. It says: “That 
the Attorney General may; on request of the commis- 
sion or the Secretary of War, institute proceedings ia 
equity in the distriet court of the United States in the 
district in which any project or part thereof is situ- 
uted for the purpose of revoking for violation of its 
terms any permit or license issued hereunder, or for 
the purpose of remedying or correcting by injunction, 
mandamus, or other process any act of commission or 
omission in violation of the provisions of this Act or 
of any lawful regulation or order promulgated here- 
under. The district courts shall have jurisdiction over 
all the above-mentioned proceedings and shall have 
power to issue and execute all necessary processes and 

to make and enforce all writs, orders and 





decrees to compel compliance with the 





HEN we have followed Mr. Claudy while he makes it plain that in 
the development of water power lies the only direction in which we 
may hope for relief from the prehistoric necessity of burning fuel 
when we seek heat or power; and when we have pursued his discussion of what 
constitutes water power and what does not-—-why, then, the natural question 
is, “Why have we not developed every bit of our available water power?” 


lawful orders and regulations of the com- 
mission and the Secretary of War, and te 
compel the performance of any condition 
imposed under the provisions of this Act.” 

The general public, of course, has little 
knowledge and less interest in questions 
of this kind, merely because they have 
not reached an acute stage. But power is 


The answer to this question and to its natural companion, ‘What are we to be the future warmth of this nation, 
going to do about il?’’ form the theme of the present and last article in the 
-THe Eprror. 


und there are some resources which will 
never be developed without power, cheap 
power and plenty of it. We know bow 

















to make our own nitrates, yet Chili con- 





60 
Lo fir renson, of eourse, why ve huve not de 
e1oped evel reit of our available water power, Is 

‘ ‘ i to that all water power is not 

! nil heul niunrke to make its development 
anmerciilly possible Phat is a condition which time 

emedy as th demand becomes more acute iu 
marke will be ereated by industries willing to move 
r nen the power site Second is the fact that 
“uu asset of the nation, not of individuals, 

! t in laudable endeavor to conserve the na 
eset for the nation, the nation’s legislators have 

gone toe far and put such heavy restrictions upon 

t of water powers us to seare away 

mi on ufraid to invest Such a restric 

, f e requirement that a Federal license 
okable by the power of one man, No one man, 
itter how wise, has vision enough adequately to 

‘ ill points in se camplicated a question as 
md cay 1 rightly believes that it should not 
life ngainst the decision of a single individual 

Third in the limiting factors is the conflict of inter 

hetween ft paws mukers, the power users and 

he users of water as a means of transportation. No 
iguble river should be closed to navigation by the 
on uetion of a power dam So much is self-evident. 
But navigation interests go farther than that, and 
requentl object strenuously to a power dam, even 
provided with adequate locks by which navigation 

7 kept open Also the question as to what con- 
iftutes a naviguble stre n is one not to be decided 
WThand Some stre wm flont logs which flout nothing 

t logs a yp tf to industry Canoes and 
ere like bear freight, vet who is to be wise 
tiete t what point the draught of a 
‘ decides the ivagubilit of a stream? 
The Sherman Act may et sn limitation upon power 
hopenent fer i erv ok reason lo 
pl j vill be necessary to 
vord of the practice of “coupling” 
‘ stution which may perhaps best 
‘ sore by bert tre i vovernment 
on the ect I stuted that if 
| of two power sites tribu 
( ‘ market, neither will meet 
lermiuine wheremus if froth ire used 
ethe the ! If or ¢ ituapele there 
irke > > -horse-paowel il 
‘ re \ iccessibl power sites, one 
ppopri ! LAMM) continuous Series. 
e-power und the other 1(kk) horse 
et t j ! that neither alom 
ent thi demand but if the twe 
i pre tovether the demand can be met 
! sma < called making the smaller site auxiliary to 
larger It is true that the power from both sites 
1 the munrke id can therefore, supply it 
igh they are not coupled Phere would, how- 

e! ® the expense of separate transmission and dis 

uiting equipment. and separate management, and 

‘ ense might be such as to prevent the develop 
thy revge dle powel 

One Plus One Not Always Two 

\ , * two sites, one capable of meeting the 

i during the hours of minimum requirements 

e other largeenough to meet the maximum de 

ending over, say, 10 hours. If the larger plant 

in operetion constantly, its pondage will be so 

dauced that within 24 hours or, at the longest, in a 
fe inves. it will not have sufficient power to meet 

the demure fhe smatler site cun at no time meet 
the muxitnum demand In this cuse neither site can 

iv supply he market all the time, but coupled 
her they in rhus, if one site alone is able to 

‘ he lowe demand and during this time the 

er plant can remain idle and accumulate water, this 
or anal tien will contribute toe meet the larger de 

: during the busiest period of each succeeding 
i rhe principle is equally applicable whether the 

' on the same or on different streams, pro- 
ded such site ire accessible to a common market. 

It » not at first sight be plain why there is so 
re , saving as engineers tell us is actually made, 
vhen the coupling together not of two but of many 
plunts Lecomplished But remembering that an iso- 

ted plant must be capable of supplying its maximum 

ind. which capacity is not used to the limit for 

a , wo-thirds of the time, consider the testi- 


eCOnMOTHY Ib steath-power development, it is a meusure 


of necessity in any general water-power development, 
particularly in the eastern United States. No consider- 
uble development of eastern water power will come 
through plants over 
wide territories in order that the diversity of demand 
in different markets and the variation in water supply 
aut different sites may raise the load factor of the com- 
bined system to a point where steam-power competition 


nbout except interconnection of 


can be met 

“On account of the extent of the territory which will 
he involved and of the fact that the power transmis- 
sion systems must ignore State lines no authority less 
than that of the Federal Government will have suffi- 
cient jurisdiction either to conduct the investigations or 
to exercise control over the completed system. There 
is a travsmission system already operating in Cali 
fornia, the termini of which are ds far apart as Wash- 
ington is from Eastport, Me., or from Jacksonville, 
Fla. The future of wiiter-power development in the 
Kast must be along similar lines.” 

Here is where anti-trust legislation is a handicap. 
Our nation after rioting in competition, passed to a 
vreat centralization of industry, only to become fright- 
ened at the power of even “good” corporations. Came 
the Sherman Act, and as we all know, the Standard 
Oil “trust” was “dissolved” and the packers are being 
made legally to behave and the steel industry escaped 
dissolution by the skin of its teeth and so on. Capital 
is afraid of an industry where combination is salva- 
tion, and independence, suicide. We must have vast 
power systems, linked together physically, in order 
that the fluctuations of demand on the one side and 
water flow on the other can be met. It is not feasible 
to interconnect dozens, perhaps hundreds, of power 
sites physically and not have that connection extend 


tinues to be our nitrate bank. The air is 
free to all—the nitrogen we need for fertilizer and for 
munitions is four-fifths of it. It can be extracted and 
made useful. Give us enough cheap power and Chili 
cun exhaust her nitrate beds for all we care. 


Power and Transportation 

Transportation is the life blood of a nation. Our 
history has been a history of railroad development, 
now being puralleled by the construction of good roads 
und the infinite multiplication of self-moving units— 
trucks and automobiles, Sut the days of gasoline, at 
least at present or lower prices, are numbered. Some 
substitute must be-found. Synthetic fuel can be made 
but the manufacture takes power. Shall we burn coal 
or oil’ to make another fuel to burn? Or shall we 
utilize gravity to drive our motor trucks via electric 
power made at the falls and converted in one way or 
another to the synthetic fuel which represents for 
us our only practical way of storing power? 

If the United States is to continue in the future 
what it is now, as the leading manufacturing nation, 
and if it is to make full use of the greatest number 
and diversity of natural resources which an all-wise 
Providence ever provided for any country, it must use 
power in large quantities. That power nature has 
given us. The rivers are here. There are vast num- 
bers of natural falls. Artificial falls but await the 
magic touch of the imagination and the engineer to 
come into being. Reclamation projects with their huge 
dams already use the water first for power, next for 
irrigation. Are we to neglect this, our greatest nat- 
ural resource, because of economic specters, legislative 
ghosts, intangibilities like state lines, statutes like 
the Sherman law, enacted with no such idea in mind? 

Here are we, owners in fee simple of millions of 


(Continued on page 72) 
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Fighting Waves with Compressed Air 


An Artificial Reef of Air That Breaks Up the Rollers and Makes Them Harmless 


YHE use of compressed air to prevent piers from 
‘I being demolished and shores destroyed by the 
merciless pounding of the breakers is a modern method 
that is proving successful in actual service. It took 
men a long time to figure out this simple yet effective 
means of making the mightiest waves as harmless as 
the ripples kicked up by a good stout fish. The com- 
pressed air fights its way to the surface of the water 
with a combined rising and explosive action. This 
breaks up the wave motion. The wave is simply con- 
fused—it cannot go ahead. It hesitates, curls over, 
breaks on the rising wall of air and water and then 
subsides with all its immense energy spent. Back of 
that point the water is protected, so that the shore 
is safe and vessels can ride undisturbed at anchor. 

That the sea waves have the power to do tremendous 
damage is shown by repeated tests along various coasts, 
special instruments being used. The British Isles are 
among the greatest sufferers from the incessant pound- 
ing of the waves. Tests made along the North Sea 
coust showed a striking force of from three to four tons 
to the square foot. During a storm at Wick, huge 
blocks of concrete averaging 1,350 tons and 2,500 
tons respectively were displaced. 

Builders of seu-walls along the coasts of the United 
States have found that they had a powerful foe to 
deal with, and one that all too often got the better of 
the expensive defenses that they constructed. For in- 
stance, the actual value of property destroyed in the 
single town of Seabright, New Jersey, was enormous, 
and the sufferings inflicted on its citizens cannot be 
estimated. It would be hard to estimate the deprecia- 
tion in property values along that part of the coast 
line, a depreciation shared by the lands not actually 
eroded, because of the apparent magnitude of the dan- 
ver to which they ure subjected. 

It is because of these conditions that work has been 
undertaken to perfect compressed air apparatus that 
would successfully fight off these repeated encroach- 


By George F. Paul 


ments of the sea. These experiments have proved 
very costly because of the large scale on which the 
work had to be done. 

Now it has of course been long known that waves 
would break on a reef when they are of any magnitude 
und are in water of considerable depth. This is due 
to the interference with the continuity of the lower 
section of the wave action because of this sudden 
inequality in the floor of the ocean. Taking advan- 
tage of this fact, builders in Holland and England 
have constructed artificial reefs or wave breakers of 
random stone, with the idea of causing the wave to 
break on this and thus exhaust its force. Although 
this plan is efficient on some coasts, yet there are sevy- 
eral objections to it. One of these objections lies in 
the fact that the stone reef interferes only with the 
lower layer of wave-action, 

Theoretically it is a very simple thing to talk of 
the formation of an artificial reef at any point by 
using campressed air expelled from a perforated pipe 
lying on the bottom to form such a reef. There were, 
however, a number of practical considerations that 
had to be tested and worked out before such an idea 
could) become commercially valuable. Some of the 
questions that came up immediately were these: 

What would be the necessary amount of air re- 
quired per foot of perforated pipe used to produce 
eaulm water? 

How could this air be equally distributed? 

How could this perforated pipe be prevented from 
filling with sand’ 

Obviously, the only way to answer such questions 
us these wus to install such plants and watch the 
operation, The first tests were made on a muddy bot- 
tom in New York harbor at ua depth of 30 to 40 feet 
to determine the most efficient size for the perforations 
in the pipe and their distance apart. <A second trial 
was made at the end of one of the costly piers at 
Atlantic City, on a sandy bottom at a depth of 21 feet 


The next test was made on “the stern and rock-bound 
coast” of New England, off Crotch Island, Muine. 
the day of the trial, waves were rolling so high that the 
spray was flying over the tops of the trees along th: 
shore. Fifteen minutes after the air was turned on, 
it was possible to paddle around! in a canoe in the 
smooth water that the air breakwater furnished 

The U. S. S. “Yankee” managed to get ashore on 
Hen and Chicken reef in a very exposed position off 
the Massachusetts coast. Before the air was turned 
on, the seus were boarding the ship fore and aft, 
causing it to grind very much on the rocky bed and 


making it very difficult for the wrecking crew to de 
uny work. After the air was turned on in the breal 
water, it was as if the ship las in « lagoon formed by 
the air breakwater. 

The latest plant to be established wus one in fro 
of an expensive pier at El Segundo, California rhis 
pier, which was originally 4,000 feet long, and bus cost 
hundreds of thousands of dollars to build and main- 


tain, had nearly 2,000 feet washed away in recent se 
vere winter storms. To save the remainder of the pier 
it was decided to try the compressed air method. The 
plant consisted of three sections of 
the first section of 120 feet being out in front of and at 
a distance of 145 feet from the pier head. The two 
other sections were 100 feet each and lay at right 


perforated pipe 


ungles to the pier, one on each side, starting right 
from the pier head. Not only have these pipes kept 
the pier from being swept away, but they have also 
broken up the ground swell which so often interferes 
with the loading of vessels at piers along the Pacific 
coust. The swing of the boats alongside the piers has 
often been so strong that 14-inch manila lines have 
heen known to be snapped like pack threads 

The Pacific coast is especially in need of some meuns 
for treating artificial harbors 
coustwise shipping as there undoubtedly would be 


There is not so muct 
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The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
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The High Cost of Milk 


To the Editor of the Screntiric ANERICAN: 

This household has been a subscriber of yours di- 
rectly or indirectly through a local news agency for the 
past forty years. We have always found it a source 
of satisfaction to know that we possessed dependable 
information about our navy, the various great engi- 
neering undertakings, our coal or oil resources, be- 
sides greatly diversified mechanical information which 
is becoming so fundamentally necessary to a farmer 
living in these mechanical times. 

I am merely « farmer, laboring long hours on a 
farm of some 350 acres. I have little time to read, 
but I keep in touch with the features of each issue 
us they appear. 

In your issue of November 22, last, T was particu- 
larly interested in the article on “The High Price of 
Milk” by Alfred J. Lotka. Mr. Lotka's opinion is cor- 
rect so far as it goes. The farmer can preduce more 
milk and produce it cheaper by knowing his cows indi- 
Vidually and by conducting his dairy operations scien- 
tifically as suggested: but if I were to write an article 
on “The High Price of Milk’ I should not omit the 
most important part—the cost of distribution. Do 
you know that it costs more to distribute milk in New 
York City than it does to produce that milk and de- 
liver it to New York? Do you know that farmers are 
actually penalized during nine or more months of 
each year for producing too much milk? In most causes 
the farmer has to part with this surplus milk at a 
considerable loss. 

The farmer has not received the cost of production 
for milk, which has caused him to diversify his farm- 
ing as much as possible. But now it appears that the 
labor situation may force the farmer to work on the 
basis of an eight-hour day or pay excessively higher 
wages for a longer day. 

Within the past three years in this fertile Mohawk 


Valley I have seen the families on ten farms in this 
immediate community comprising 1,400 ycres auction 
off their goods and move to the cities. On some of 
these furms it is now common to see large fields of 30 
or 40 acres stand in weeds. These people had become 
tired of 12 to 16 hours a day of drudging, Sunday as 
wetl as Saturday afternoon, for less pay than they 
could receive in the cities for eight hours’ work with- 
out any equipment. The whole trouble lies in your ex- 
travagant delivery system in the city. You have hun- 
dreds of wagons with their drivers that do nothing 
but deliver milk to the retail buyer for a few hours 
each morning. You have huge depots where these 
wagons load and to which they return and in which 
nothing but milk is handled. You have a vast organi- 
zation that does nothing but buy milk from the farmer 
und deliver milk to the user and manufacture milk 
products out of the residue that remains undelivered. 

How much do you think you would pay for your 
morning paper if the young fellow who leaves it at 
your door did nothing but deliver papers over his 
morning route? if instead of utilizing subway and 
every other existing facility the jobbers in this field 
delivered all orders to the retailers in their own trucks, 
used for nothing else? if instead of the regular news 
company that deals in weekly and monthly magazines 
and maintains stands that sell candies, tobacco, etc., 
ete., you got your morning edition through a news com- 
pany with an equally ambitious organization, but deal- 
ing only in morning papers? Of course milk is a food, 
and a mighty important one, and of course the problems 
of producing and marketing it are complex ones. But 
with the example of the great packers before us, can 
we maintain that on this account the production and 
sale of milk ought to be asked to maintain such a large 
and exclusive establishment? I do not suppose, if you 
raked the city with a fine-tooth comb, you could find 
another industry in which the overhead expense and 
the invested capital bear so high a ratio to the whole 
sale cost of the product dealt in. 

By all means let those who feel that their milk 
must come to them via a personally conducted tour in 
a private coach under the conduct of a special footman 
have their milk brought to them that way. But why 
should all consumers be asked to patronize this system? 
If it were not a sufficiently vicious one on the grounds 
I have already covered, it would be branded as intoler- 


able by the domination which a reckless lubor orgs 
wition of drivers has attained over it Think of it 
fifty, sixty dollars a week for a service which In a 
simpler community did not exist Why should milk 
be thus coddled, above all other foods? You buy meats 
and other perishable items that have to be put on ice, 
und you don’t insist that they come to you ten min 
utes before you are ready to use them. A rational sys 
tem of distribution through existing retail stores that 
dispense other foods—that is the rerl answer to 
cheaper milk. And until some such measure is adopted 
for freeing milk of the excessive overhead which it has 
to carry, and from the ruthless greed of an organiza 
tion of the most unskilled labor that I can imagine, 
there will be little relief for the farmer or for the 
consumer. 

We, as farmers, can live and maintain our health 
with conditions as they are, but Dr. Copeland, your 
health commissioner, will tell you that many children 
in your city will later become tubercular because they 
have suffered malnutrition due to a lack of milk 
during their growing years. 

I trust you will appreciate the iniportance of this 
matter and will lend your good offices toward helping 
to correct this abominable situation 

Amsterdam, N. Y. D). Bove Devenvons 
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The Airplane Cloud 

To the Editor of the Screntiric AMERICAS 

On page 357 of the April 3rd issue of the Sciex ries 
AMERICAN appears a paragraph under the heading 
“Cloud Formation in Wakes of Airplanes 

Although I have never heard the phenomenon de 
scribed as it is in this paragraph, I have ft ol 
Quite naturally, I alway supposed it w 
aun attenuated stream of smoke—rather than a clouc 


served it. 


visible only because of exceptionally clear atmospheres 


In July, 1918, I saw this cloud i the wuke of TT 
airplane flying about four miles high, over the Front 
at Albert, France Then, during the last weel ’ 
September and the first week in October, 1918, I saw 
the sume thing several times near Verdun, France 
In every cuse the cloud appeared exactly os it is de 
scribed in the Screntivric AMeRican’ although the 


lengths I observed were not as long us those mentioned 
1 estimated the lengths to be about five to ten miles 
Chicago, I. R. V. WieiiamMs. 
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1 the Frying Pan watershed, in Colorado's National Forest. Burned area in foreground Right: Debris left after logging of redwoods in California, with dead Douglas spruce 


ire 


century 


killed by the fires set to clear up the redwood slash 
Fair samples of what we are doing to our valuable timber lands 


What About Our Forests? 


How Long Shall We Be Able to Cut Them Down Four Times as Fast as They Grow? 


it 


growing 


the 


re 


' 


By H. A. Mount 


three times faster headwaters of navigable streams is sure to cause American aversion for 


spending money on operations 


ind experts predict that disastrous floods at one season and low water at where the profits are deferred many years, even for 


ills 


supply of saw-log another. 


generations. Unlike the French, we acknowledge no 
White pine in the Lake states is The Ohio River is a good example. Cutting of the indebtedness to posterity. 
tes are now paying forests in West Virginia has greatly affected the flow Our lawmakers have 


shown this very spirit and 


to import lumber of the river. Every spring thousands of dollars worth when a cry for economy is raised our already meager 
unber twenty years of property and many lives are destroyed at Pitts- expenditure for forest protection is cut another notch. 











HE situation in which the paper industry finds itself because of a growing shortage of pulp wood 

is indeed alarming. But this is only one aspect of the far-reaching problem of our dwindling forests. 

Few of us realize the extent of our dependence upon the forests for prosperily. The census bureau 
estimates that of 276,000 manufacturing concerns listed, 52,000 of them depend wholly or in part on a 
continued lumber supply for continued operation. These represent an investment of $3,000,000,000 and 
employ |,/30,000 men—one-sixth of all the workers in the United States. And the raw material which 
occupies such a place in our economy we are consuming four times as fast as Nature can replace it. 
Tue Eprror. 











voll 


pertinent facts that are why we have so long neglected our forests. It is due, 


the 








And so we go blithely on, 
cutting down our timber four 
times as fast as it is growing 
and in spite of the fact that 
the Secretary of Agriculture 
estimates three-fifths of the 
country’s original timber 
supply is gone. We are now 
attacking our last great re- 
serve of timber—the forests 
of the Northwest. 

The migration of the 
woodsman, from East to 
West, can be traced in sta- 


devastated sections burgh and Cincinnati, and at scores of other towns — tistics which are available since 1850. Then three- 


stunding timber de- and cities along its banks, while in midsummer the fourths of our lumber 


came from the Northeast and 


thousands of acres is river sometimes is so low that navigation is hampered, Central states. In 1918 the same states furnished 15 


In the face of these facts, it is hard to understand per cent of our lumber. 


the situation. The in measure no doubt, to the lingering among us of lumber. In 1880 thirty 
Washington, DPD, C 


is president, has ble But more likely it is due to a characteristic per cent. In 1850 the 
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Another view of destructive lumbering in California’s redwood belt 


In 1850 the Lake states furnished 6 per cent of our 


five per cent came from these 


the old Colonial notion that our forests are inexhausti- states, in 1889 twenty-five per cent, and in 1918 ten 
South furnished 8 per cent of 


the lumber used, in 1918, 35 
per cent. The Pacific coast 
gave practically no lumber 
in 1850, 15 per cent in 1909 
and 27 per cent in 1918. 

It will be seen that the 
principal supplies now come 
from the pine forests of the 
South and the great wooded 
mountain slopes of the Pa- 
cific states. But already 
the southern timber is near- 
ing exhaustion and that 
will leave us principally de- 
pendent upon the Pacific 
coast forests. 

The timber-using indus- 
tries ure located mainly in 
the East and long before the 
vanishing point is reached 
in our timber, supply, the 
shortage will be keenly felt 
in increased costs, as the 
timber supply moves farther 
and farther away from the 
demand. 

It must not be imagined 
that the entire East is de- 
nuded of trees or that there 
is no hope of reforesting 
there. About 60 per cent of 

Continued on page 73) 
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Fence Posts That Don’t j 
Decay 


ECAYING fence posis 
are familiar sights on 
thousands of farms, and 
when probably several mil 
lion feet of timber is ir 


volved, the problem of pres 
ervation of 7 
tude Obviously, 

farmer cannot 


expensive 


is one Yagni 
every 
operate an 


wood-presery ing 














plant which would afford 
artificial treatment of the 
posts before they are planted 


n the soil. How, then, can the resisting-qualities of 
fence posts be strengthened against the attacks of a 


low form of plant life called fungi—decay not due to 
the chemical action of the soil, as is popularly believed? 


The diminutive model, as herewith reproduced, is 
descriptive of a novel method designed by the U. 8. 
Forest Service whereby farmers can lengthen the life 
of their fence posts by a simple treatment. Obtain 


four abandoned barrels, two 


signed to show the effects on erosion of land surfaces. 
The immediate lesson which this model is intended to 
emphasize is the influence of trees in preventing ero- 


sion; hence the barren stretch which has been washed 
clean of all soil, and the tree-covered regions above 
where the destructive faculties of water have found 


Between the two areas in question there 
middle ground 


little scope. 


stunds what is represented as a tem- 


Forest Service model illustrating the new method of preserving fence posts 


of Marylan 


sion 


perilous stretch at a 
when 
annually 


consideration 
which it 
hend 


in the road 


curve toward Baltimore, the soil bei 
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stretch 
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dangerous 


by 
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ed 


leet, 


turn 


over 
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cost o 
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ightening 
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of which are to be connected 
with a four-foot iron pipe: 
the other two containers he 
ih close 


bar- 


ing disconnected but 
proximity to the twin 
rels. Coal-tar 
cheap brownish-black oil, is 


creosote, a 


prepared as a timber pre- 
servative Once the fence 
posts are seasoned they are 
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soused in the connected bar- icn. esr , 
rels where the wood receives wut ¢ 
a hot bath. A fire built un- Bay, there ry 
der the connecting iron pipe of shellfish callee 
supplies heat for the liquid ‘ - . a » cascol I h 
inside the two containers. A model designed to show the effects of tree cover in preventing the erosion of the land surface purple “ bY 
The two isolated’ barrels So far mn y h , 
likewise contain a coal-tar creosote preservative, the porarily. . With its trees cut off and nothing standing found for preserving this dye, and the jndustry ha ‘ 
posts being transferred from the warm temperature to on it but stumps, however, it is very plain to the most mained in the hands of the few old people who } 
these containers where they are given a cold bath. casual inspection that this section will take on the the trouble to dye a few ounces of thread er 
Having been thoroughly immersed in the artificial aspect of the lower level, and within a space of time mer, The process is very simple. © king up 
preservative, the farm timber is piled, chicken-coop which, geologically speaking, amounts to nothing at all. shell from the beach or detaching it from «a , 
fashion, for drying. The creosote treatment qualifies A better object lesson of the ultimate consequences of the gatherer blows her breath into it, whereupon a 
in the essential requirements as a preservative of the indiscriminate deforestation which so large a part drops of a greenish liquor ooze ou This ] wu 
farm timbers: namely, reasonably cheap, capable of of the West has suffered could hardly be imagined lected in a clumshell, and after «a sufticie ‘ nt 
penetrating wood, not easily has been collectes hre 
washed out of the wood, and Ss pussed thir u \ 
poisonous to the lower plant soon mssin y OXI 
life which so insiduously to the sunlight, ut 
pursues its tactics in break purple ric ) is 
ing down fence supports lutely is te 
By giving the posts a hot turned purple, It Y 
bath the air and moisture possible that the dye , 
the timber expand and are fast only e ti 
partially expelled; when air and tha ‘ jer « 
plunged into the two bar he preserved reping 
rels containing the coal oil air away fron Ihe 
the remaining air and mois is little don . 
ture contract and serve to dustry veing thre 
draw the oil thoroughly into could be extended to ere 
every fiber of the wood. proportions if an ens 
The time required in ad- The old road and the new at a point where a simple operation eliminated a sharp curve overhanging demand at good prices 
ministering the simple treat- a steep bank on this much-used highway be found for the d 
ment is largely gaged by the 
rapidity of penetration and the quantity of oil ab- Ironing Out a Dangerous Curve Protecting Peach Trees from Worms 
sorbed. Preliminary experiments suggest that the hot ANGEROUS stretches of highway are not uncom- 2 HESE darkies are neither hunting for four ik 
hath should not extend over three hours, with an mon but in the elimination of “Dead Man's Curve,” clovers nor practising for a revival meeting Mhe 
equal period of time allowed for the cold bath. Seem- on the Washington-Baltimore boulevard, near Elkin, ure worming peach trees in order to prevent the cost! 
ingly paradoxical is the statement by the Forest Howard County, Maryland, there remains only a shame- losses which result from the activities of peach. tre 
Service that the most efficient treatment is the one ‘ul memory of one of the most perilous roadway curves borers. The earth is removed from around the crow 
affording maximum penetration of the substance of the in the United States, Some six or eight persons met of each tree to a depth of four or five inches ad the 
wood, but with a minimum of permanent absorption tragic endings while thirty-five more or less serious trunk brushed or scrapped free of loose bark and « 
of oil.—By F. W. Hide accidents were recorded before the change was made. The darkies armed with knives, stiff wires ar i ‘ 
vouging tools enn te ‘ 
Geology and Forestry remove and destt 
MONG the educational borers which are fortific ' 
exhibits to be found }) their burrows S| ‘ 
the visitor in Washington, must be exercised 
few are of greater interest cut the sound bar! WOOK 
or value in their field than unnecessarily as yole 
those which the Forest Sur nay caus A ‘ 
vey has constructed to show han would re ro 
the influence of trees and sects themse! Atte 
forests upon the action of ie worming wort 
various geological agents pleted, the eartl ! 
which have contributed to up around = the ‘ 
the making of the earth's height of § 10) 
surface what it is. An idea Phe base the tree is ais 
of the size and character of often hitewashed to 1 
these may be obtained from ther protect th ‘ 
the igainst peach hore B 


accompanying picture, 
which displays the model de- 


A delicate job of cutting borers out of young peach trees 
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rial horse Challenger: “Shamrock IV" Defender: “Resolute” 
America’s Cup racers of 1920 


“Resolute” Defends the Cup 
Why “Resolute” Was Chosen and Her Prospects of Defeating “Shamrock IV” 


By J. Bernard Walker 


h vy enthusiasts will won by 40 seconds, as in ISH (¢°Vigilant™ against large increase in the sail area, so that with all her kites 
tie’ was not chosen to Valkyrie II") and by 41 seconds, as in 1901 (“Colum- set, the 25-meter boat has nearly as much sail area as 
re in a position to a” against “Shamrock II") “Shamrock IV.” She is also eighteen inches longer on 
lute’ was made strictly At the present writing “Shamrock IV” has shown the waterline—and length means speed. Her displace- 
ts rhe Cup Committee such a decided superiority over the 23-meter boat that ment today is 115 tons as against 106 tons for the 
s too faust a boat to al he races between the two have been discontinued and challenger. 
of our craft being sent he crews of the boats are being trained in teamwork In spite of these changes the new boat, in a topszail 
neet her: and in try n the challenger The failure of the older boat to breeze seems to be able to beat her about 12 minutes in 
e” this year, there was push the challenger more closely is surprising; fer in a 15-mile turn to windward. In a run of 15 miles down 
laving any favorite iddition to the fact that in 1912 and 1913 she beat all the wind, she seems to have an udvantage of two or 
twithstanding competitors, winning on time allowance against larger three minutes. 
tee was impartial eraft and saving her time allowance against smaller In answer to the question why she cannot pull out 
nding yachts is to I wats, she is somewhat faster today than she was then. a greater lead when reaching and running, we quote a 
uprovement shown b This is due to the fact that she was handed over to remark of Charlie Barr to the writer: “Any old 
mmreservedly into thelr Mr. Nicholson to make any changes he thought fit that hooker can go fast down the wind; it’s good windward 
j ad 1915 she seemed would increase her speed as a trial horse for “Sham- work that wins races.” 
vhereas by the close rock IV To this end he added several tons to her On the one occasion when the two Shamrocks were 
impressive victories lend and lowered its center of gravity Like all boats tried out in a wind sufficiently strong to call for lower 
ind had proved to be built under the International rule, the 23-meter boat sails only, the old “Shamrock” crossed the line slightly 
hoff craft that in any had a considerable rocker to her keel, which was 22 ahead and with the new boat tucked squarely under 
wth, the ssue was il nehes higher at the forward end than at the stern her lee. Under the stiff wind, the new boat, with her 
he finish line and post As she now stands, the bottom of the keel is larger sailspread, showed in the puffs fully five de- 
had been mace level Several tons were cut from the ends of the vrees greater angle of heel, and both were smoking 
rs that have elapsed old lead and this, with the additional lead, was molded along at their top speed. “Shamrock IV” pulled clear 
historic race has a Cuy on the bottom—the new lead tapering from 22 inches and showed a gain of 244 minutes in the six miles to 
h a more difficult task depth at the forward end to nothing at the stern-post the weather mark; the equivalent of 614 minutes in 
ind the decision was The additional stability thus secured made possible a tifteen miles—a remarkable achievement, considering 


the high rate of speed. 
Coming home before a fresh- 
ing wind she gained at the 
rate of 1 minute 40 seconds 
in fifteen miles. 

And now as to the out- 
come when Nicholson, a new 
man in these International 
contests, meets Herreshoft 
off Sandy Hook. The 23 
meter boat, under her 1912 
trim, frequently made an 
even 12 knots on certain 
stretches of the course. She 
is somewhat faster today 
and “Shamrock IV” has her 
measure by a good margin 
on any point of sailing. But 
“Resolute” has frequently 
made 12.25 knots for sev- 








eral miles on end. 

Let us suppose that 
“Shamrock” has to allow 
“Resolute” six minutes over 
a 30-mile course, say te 
windward and leeward, and 
that “Shamrock” barely 
saves her time—the weather 
conditions being such as 
bring out the best speed of 
not be forgot All photos copyright, Morris Rosenfeld, N. Y beth boats. Let us suppose 
heen Close-up view of the deck of “Shamrock IV,” when she was close-hauled on the starboard tack Continued on pege 74) 
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The Home-Made Car 
HE mechanically-inclined young chap 
who insists on making all his own 
In the old days 
he used to make his own bob-sled and his 


things is always with us. 


own racing sulky and above all his own 
sailboat. Then the gas engine came in, 
and he began making his own motor boat 
and before Jong even his own engine. To- 
day he is busily engaged in assembling 
his own automobile and his own airplane. 
Wherever we oO, We see among the vast 
voncourse of big and little cars of stan- 
dard makes a few of these low-hung, 
spider-webby affairs built to accommo- 
date an engine and as much of the anat- 
omy of a speed maniac as can be crowded 
nto them. 

Much attention was recently attracted 
in the streets of London to the home-made 
speed bug W hich we illustrate herewith. 
The owner and builder seems to have had 
i talent for pattern-making as well as for 
machinery, and has made his body of 
hard wood, picturesquely carved and dec- 
erated. The engine and the assembly of 
the various moving parts presents no fea- 
ure of startling novelty, although as lit- 
tle cannot be said for the position of the 
mud-guard. Another ingenious stroke is 
the use of an ordinary window shade on 
a roller to prevent the radiator from do- 
ng too good a job and cooling the engine 
helow the point of best operation, By 
Ralph Howard 


Sea Gulls Make It Necessary to 
Cover Reservoir 

HE reservoir of the California water 

company shown in the accompanying 
photograph was built in the 50°s, but re 
cently because of the sea gulls’ becoming 
such a nuisance it became necessary to 
cover it. The reservoir has existed for 
all these vears within a few blocks of 
San Francisco Bay, but apparently was 
not discovered by the sea gulls until the 
latter part of 1918, when all at once they 
hegan to infest it, making it necessary to 
place guards around it to frighten them 
away—it was against the law to injure 
or kill them What caused the gulls to 
seek the reservoir is a mystery Thev 
came in such numbers that it was finally 
found necessary to cover the reservoir. 
With the completion of the roof over the 
reservoir a few months ago, the gulls de- 
parted as suddenly as they came. The 
reservoir supplies drinking water to cer 
tain sections of San Francisco, and for 
this reason it was necessary to take this 
course of action By «¢. W 


What the Cattle Tick Does to 
the Hide 

HE educational activities of the De- 

partment of Agriculture have made it 
pretty generally understood that the dis- 
comfort suffered by an animal that is 
infested with fleas or other parasites is 
by no means the end of the matter—that 
the financial damage suffered through the 
deterioration of the creature's general 
tone by this discomfort, and through the 
actual physical ravages of the parasite 


(ieiger. 


itself, often make it well worth the rais 
er’s while to spend time and money in the 
effort to free his flocks or herds of the 
objectionable guests The photograph 
Which we show herewith affords a strik 
hg illustration of this. 

The cattle tick, of course, is known hy 
all of us to be an insect pest that lives 
by sucking the blood of its bovine hosts. 
But perhaps it does not always occur to 
us that the skin of 
cow is a decidedly 


that in order to 


full-grown bull or 
formidable affair, 
penetrate this skin and 
<et to the place where the blood is to he 
found the tick has to do a good deal of 
excavating, and that when it comes to 
making leather of the victim's skin the 
marks of this excavating offer an obsta- 
cle. As a matter of fact, the holes made 
by the ticks in their search for nourish- 
ment are respousible for a reduction in 
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San Francisco’s reservoir that had to be covered to protect it 
from the sea gulls 

















What the hide of a bull looks like after the ticks have 
done their work 

















Berlin establishment in which clothing for the needy is made from 
discarded military articles 


market value that averages two doll: 
for each tick-bitten hide The extent of 
the damage may he better und 

from examination of the photograph 
By A. R. Surface 


Plastic Dressing for Wounds and 
Burns 
NDUSTRIAL plants are now using the 
aumbrine freatment for burns, scalds 

and all surface wounds which proved very 
successful for casualties incurred in the 
world war 

The dressing is 2 compound of wax and 
resins, and is solid when col 
heated to about 150 degrees Fahrenheit. 
and applied by 


l it is 
means of & special ate 
mizer, or it can be gently daubed on with 
a soft brush. <A plastic dressing, impei 
vious to air, is thus formed, which does 
not adhere to the wound and whieh pre 
motes the healing process without 
ciable 


appre 
contraction Disfigurement and 
scars are prevented to a greater exieni 


than was possible under the old methods 


The outfits ean be purchased in two 
sizes at $17.50 and $47.50 each. and will 
no doubt be found valuabl in first-nid 
dressing in metallurgical plant artiou 


larly for burns 


Gas Masks in Pulp and Paper Mills 
NAS masks of a nose-breathing ty pe 
XA with i 


chemicals are used in the digester house 


canisters containing 


special 


of the Forest Products Tabornteryv§ te 
give protection against ulfur dioxide 


These masks enable the operator to make 
repairs under conditions otherwise unbear 
ible and soon pay for themselves in time 
suved. Masks of this type are reported 
by the Bureau of Mines to hold up against 
a5 per cent concentration of sulfur di 
oxide for about 15 minutes When it is 
realized that 5 parts of sulfur dioxide 
to one million parts of air can readily 
he detected, and that at a concertration 
of 150 parts of sulfur dioxide to one 
million parts of air the air becomes un 
breathable, some idea enn be ained of 
the life of un canister eve inder ndverss« 


mill conditions 


In addition to their use in the ulfite 
mill, these masks are of great assistance 
in the bleach room. where they are orn 


continuously during the mixin of the 


bleach liquor Aside from monetary con 


siderations, the increased comfort rian 
safety of the workmen is sufficient ru 
ment in favor of the vidition of mens 
masks to the regular mill equipment 


Working Over the Salvage Pile 
ix HE salvage of discarded army 


supplies 


Was a game which, as eve me know 
was freely played in France during and 
immediately after the war ut if ma 
surprise some to learn that | 
ing done in Germany Phe orkroom 


shown in our photograph was established 
in Berlin early in the war In the tei 
ests of the unemployed, who were here 
set to work renovating worn-out uniforms, 
shoes, et It has been continued nd 
others opened, not so much 
of making employment as to render it 
possible for the worst-hit f the 

poor to he clothed In these shoms out 
au thousand persons, mostly wore ire 
now engaged working over the discarce 
Clothing, hospital linens, nus el 
into wearing apparel and er useful a1 
ticles, which are sold att 

prices To the people who need ft 

The position of those unfoertur é 1ONe 
neome has remained practically fixed 
who buve not the abilit x the enter 
prise to supplement it from ri 
sources is so desperate in 
day that but for measures of ¢t! sort 
it would not be possible for 
When it takes a veur's earnings 
semi-respectable suit of clothes, anything 
in the way of u substitute is more than 
inderson 


welcome By James 





the grain dealer 





valuable 
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s. and a wall-fall of these samples, each in its bag, Center: Reading a moisture test 
oked out of a sample of corn Right: Weighing the uncooked sample to check against the weight of moisture extracted from it 


How grain arriving in Chicago is sampled and tested to see that it is up to grade 


The Man Behind Our Daily Bread 


the graduate in the hands of the right-hand operator 


Grading and Testing Grain for Sale on the Grain Exchanges of the Country 
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ties r rye 


By Robert H. Moulton 














HE housewife who buys food for a large family knows well that only 

in elernal vigilance is to be found the road to safety. She is well aware 

that if she does nol scrutinize with care everything that she selects, and 
scrulinize with equal care everything that is delivered to her, she will not get 
the best grades. She knows that most of the merchants with whom she deals 
must as a means of avoiding loss sell ihe seconds and the goods that have got 
stale or wilted since receipt, and that they will land her with her share unless 
she is prepared to meet them on their own ground. How, then, she might 
ask, could she ever be sure of getting what was coming to her if she had to 
bargain for her purchases weeks and monihs ahead, without ever seeing them, 
and if she had to accept delivery from a fifth or sixth assignee of the sales 
contract which she had signed so long ago? Unless some satisfactory answer 
to this question can be framed, it must remain a mystery how the grain ex- 
changes, which do business on precisely this future basis, are able to exclude 
crooked work from their dealings. In this story Mr. Moulton tells us how 
it is done, how the buyer knows when he contracts for grain just what is com- 
ing to him, and how it is made certain that he gets it. Tue Eprror. 














who 


to the Now “cush” grain might mean little or nothing to the in the 
farmer outsider, but to the man in the trade it means grain The 
corn intended for immediate delivery; that is, grain which gether 
similar lot is actually in cars or elevators in the terminal mar- and number 
grade kets, and which can be delivered immediately to a condition 
affects the purchaser. There is another department in which — obtained. 

















The Illinois State Grain Inspection Department, where the work of sampling 


and grading of grain is done 





e eV, ets nust be distributed evenly If there were vrai bought cae sold for “future lel very” but 
i o tnachinery for this purpose, there would be hopeless that is merely another chapter of the same story, 
es of ongestion followed by long periods of dearth The The Illinois State Grain and Inspection Department, 
mh vrain exchanges for the country furnish such machinery which prepares samples of grain for sale on the Chi- 
know On the Chicago Bourd of Trade alone more than +00,- cago of Trade, has frequently handled more 
ards OOOO bushels of grain are bought and sold each than 30,000 cars of grain in one month, and its reeord 
thaset his refers to “eash” grain. for a day’s work done is 2,520 cars, of which 


1472 were corn. The latter is more diffi- 
eult to grade than any other grain, as it 
requires the moisture test recently es 
jablished by the Federal (Government, 
The offices of the Grain Inspection De 
partment in Chicago employ 25 deputy 
inspectors, 50 grain samplers, and a large 
clerical force. 


Early every morning the grain samplers 
zo to the freight yards where cars of 
grain have arrived overnight «and take 
samples of each car The sampling is 
done by means of an instrument known as 
a “trier,” which consists of «a 2-ineh 
wietal pipe 6 feet long, with a pointed 


end, in which are cut, at intervals of five 
nehes along one side, eight holes about 
$f inches by 1!4 inches. A smooth wooden 
pole fits snugly into the pipe. closing all 


the holes In using the “trier” it ts. 


shoved into the grain, down to the bot 
tom of the car, and the pole is then grad 
ually withdrawn, opening the holes, and 
allowing the grain to enter the pipe from 
various openings in the trier. The sam 
pler is thus enabled to get a sample that 
will determine whether or not the grain 


ear is all of one quality. 
sample thus taken is placed in a cloth bag t& 


a ticket on which is marked the initial 
of the car, and a notation showing the 
the car at the time the sample was 


These sample tags are carried to the 


offices of the State Grain Inspection Te- 
partment and the grain therein is i 
spected and graded by expert gradem 
A grain inspector must possess good 
eyesight, a keen sense of smell anda 
very acute sense of touch. These quale 
ties are of vital importance, especially @ 
the inspection and grading of wheat. The 
inspectors are all men of practical expert 
ence in the grain business who haw 
passed rigid civil service examinatioms 
under the supervision of the Illinois State 
Civil Service Commission. These me 
stand hefore large tables on which the 
sample bags are placed. The inspector 
open the bags and pour the grain i@ 
pans especially made to receive the Gor 
tents of the bags. These pans are Di 
vided with funnel-shaped ends s0 that 
the grain may easily be poured into the 


Continued on page 74 
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The Akron-Detroit Dirigible Express 


BIG step forward in the development of commer- 
A cial aviation in the United States is about to be 
taken by one of the big mid-western rubber concerns, 
which has purchased a Chalais-Meudon dirigible from 
the French government, and plans in September to es- 
tablish the first inter-city airship line. Daily round 
trips will be made between Akron, the headquarters of 
the rubber industry and a place which most of us are 
only now learning in the light of the census figures to 
recognize as a city of the first Detroit. For 
the first month or so, while the route and the ship and 
the navigators tried out, it is planned to 
carry only mail and express: after that it is probable 
that a passenger service will be attempted. 

The airship to be employed has 320,000 cubic foot 
capacity, is 260 feet long and motored with two 250- 
horse-power engines which will drive it at a maximum 
speed of about 50 miles per hour. The 
feet long, and when changed from its present war-time 
design to that of commercial construction it will ac- 
commodate about thirty passengers. 


class, and 


are being 


eabin is 45 


This ship was built for use in the war, of course, 
but was completed too late for service. No time sched- 
ule has been made up for the 150-mile trip between 
Akron and Detroit, but it will of course be much faster 
than the rail trip. The former United States Navy 
air station at Wingfoot Lake, Akron, has been secured 
for one terminal, and pending the arrangement of suita- 
ble housing in Detroit it is anticipated that a mooring 
mast will be used. Surely two cities with more inter- 
ests in common than the automobile and the tire centers 
of the universe could not have selected for this 
first effort at regular commercial airship communica- 
tion—nor two whose present facilities for 
munication are more in need of improvement. 


been 


cities com- 


The Sea-Going Automobile 
wi with the hydroplane and the flying boat, 


we have a multiplicity of machines that are de- 
signed to discharge more or less satisfactorily the dual 
function of airplane and moter boat. But what shall 
the bold constructor who puts forward a 
combination of automobile and speed-ship?—a motor 
car-boat, perhaps we may call it 
The interesting which is 
with is the now on exhibition ai 
Atlantic City. It is a fully equipped motor car capable 
of making the speed of sixty miles an hour, anything 
less than today unworthy of the term of 
speed in land propulsion. It differs in design from the 
conventional car mainly in the very substantial bottom, 
the reason for apparent when 
the ordinary carbu- 
function to the satis- 
faction of a particular driver if the car in which they 
ure mounted the gunwhales, and 
the spark-plugs might likewise have something to s:y 
However, 


we say of 





machine illustrated here 


“Sirena,”’ and is 


which is 


Which is immediately 
we reflect upon its secondary use: 
retor, magneto, etce., would hardly 


were submerged to 
about this semi-aqueous mode of operation. 
with the cruiser with which this machine is 
supplied, she tukes the water very nicely. A simple 
clutch throws the transmission off the wheels entirely 
and starts the engine to driving « propeller at the rear 
of the body net according to your 
individual predilection, the maker assures us is abso- 
lutely watertight. As a the 
is capable of a speed of 20 knots 

the 
they expect shortly to have such models. 


bottom 


which, believe it or 


heat strange combination 


For those who insist 
upon sedan or that 


limousine, manufacturers say 


We do not know just how popular this idea is going 

















i 


An automobile on land—a speed boat in the water 
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The airship of French design with which it 1s planned 
to start regular service between Akron and Detroit 





to be with the tire manufacturers, but perhaps if the 
front-wheel suspension will stand it the tires can be 
lepended upon for good performance. 


A Tree with Four Legs 

TATURE has produced many freak trees, but one 
N of the oddest forms ever created by human action 
four-legged tree standing at the entrance to the 
home of a Bridgewater, Muss., man. This tree has all 
the appearance of a single tree trunk with four spread- 
ing legs. As a matter of fact, the trunk is the 


is a 


bined trunks of four white elm saplings planted in a 
closely 


group and bound together about twelve feet 

















Demonstraiing that a quadruped is not always 
an animal 


from the ground, a good many years ago. In time the 
trunks grew into one, and this strange arboreal 
quadruped is now a large and sturdy tree It is 
known locally as the “wishing tree,” the legend running 
that a wish made while one is walking in and out 


nmong the four legs will come true 


Wood Firing on European Locomotives 


& Sweden, as in 
temporary 


the fuel 
‘tives bad 


Switzerland, because of 


shortage, us a meusure, locom 





to be fired with wood. The experiments mace in the 

tter country were comparatively successful. The 
tart was made on the Bodensee-Taggenburg Railroad, 
where steum Was got up Dy means of wood tiring, 
resulting in a pressure of from 5 to 6 atmospheres de 


rived from one cubic meter of wood Not only was 
the cost fifty per cent less than that of a similer 
quantity of coal, but the time required for getting up 
steam was shortened Consequently firing by ments 
of wood was instituted for the trip: but diffleulty was 
encountered in finding sufficient room for the amount 
of wood needed, Finally, special cars were added to 


the trains to carry the wood 


The wood is cut into blocks and burned the same 
us briquettes. The same high class service resulted 
as if coal had been used. Four square meters of 
first class beech wood or five cubic meters of mixed 


led 


6% 


wood (beech, pine, etc.) were about equivalent to one 


ton of first class coal. An average train required 152 
tons and 68 cubic meters for 1,000 train kilometers 
16 tons of coul would have been required for the 
sume trip. 

Because of the high price of coal | Switzerland 


during the war, the firing of trains by means of 
proved to be an economic success, 


wood 
A disadvantage lay 


in the stream of sparks caused by the burning wood 
The addition of pitch, which possesses from 7,500 to 
$,000 calories of heat, is quite successful. 


Dehydrating Crude Oil Electrically 
RUDE oil often 


contains water which must be re 


moved and this is not always easy The usual 
methods are the application of heat, centrifugal force 
or chemical action. A new method is by the use of 
cleetricity which has proved superior to the others 
When present in the form of large free globules, 
water will settle out from oil by gravity, but if the 
water is in a state of emulsion with the oil, it will 
not settle out at normal temperatures and pressures 
even if the mixture be allowed to stand indefinitely 


the well effects an 


costs, 


The removal of water at 
reduction in freight 
Clumsy practise of allowing purchasers a 
the percentage of water which they were able to prove 
was contained in the crude oil hitherto delivered 
There are 17 electrical dehydrating plants now oper 
ating in the Whittier District in 
many cases oil hitherto unfit for made 
able by electrical dehydration, The oil treated 
from 15 to 50 per cent of water, and ihe consumption 
of electrical about kilowatt-hour 
The electrical dehydration causes 


binpmortany 
besides eliminating the 


rebate ou 


California, and in 
use jis market 


ranges 


energy is 
barrels of dry oil 


one per 18 


practically no loss of gasoline, and the gravity of the 
oil is raised one or two degrees by the treatment This 
increases the value of the oil sufficientiy te pay all 


or part of the cost of treatment, 
on the other hand, involves more or less deterioration 
of the oil. Careful tests indicate that, under 
conditions, the heating process costs 7.5 cents 
rel, with 1.5 per barrel (or 2 
including royalty) for the electrical process 


The heating process, 
the same 
per bar- 
compared cents cents, 
I sually, the electrical dehydrator operates on sing 
11.000 rhe emul 

sion of oil and water is passed between highly-charged 
and the effect of the 
the particles of water 
the particles of ofl, The water then settles readily by 


phase alternating current at volts, 


electrodes, electrostatic field is 


to coalesce conlesce 


und alse 


gravity The average maximum demand per cs 
drator is 4 kilowatts, the average load facter 50 per 
cent, and the average power factor 98 per cent lead 
ing. In districts where water is scarce, the water sepa 
rated electrically has considerable value 


People Who Live in Glass Houses 
. there is anything in the old 
of 


P this big clothing store in San 


suw, the proprietors 


Francisco will have 


to be very circumspect with regard to the hurling I 
Inissiles They boast that their street-front is “all 
glass,” and it comes about as close to justifying the 
Claim) aus any type of coustruction that we have ever 
seen It is to be hoped that the Golden Gate does not 
become the scene of a repetition of New York’s “Blac! 
rom” explosion, which blew out windows twenty mile 


uway—if it does, we can see where there will be wor 


for the Catiforiin glaziers But even such ! te 
might be a fair price to pay for the extraordinary 
lighting which the interior of this building must entoy 








ee 





A San Francisco store with an :Il-glass front 
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The Motor-Driven Comsiinecial Vehicle 


Conducted by MAJOR VICTOR W PAGE, M. S. A. E. 





This department is devoted to the interests of present and prospective owners of motor trucks and delivery wagons. The editor will endeavor to answer any 


question relating lo mechanical features, operation and management of commercial motor vehicles 














—S—SSES— 
Wi! vif, this rack is replaced by a 10- 
neh grain panel which is shown in the 
photograph This forms a solid grain 
Tovey The stock rack is equipped with 
a hog gate in the rear which can be 
entirely removed f desired The sills 
und sub-sills of the combination body 
re constructed entirely of heavy kiln- 
dried oak, while the panels are built of 
genuine yellow poplar. 
Draw-Bar Pull of Trucks 





- STRATIVE of the pulling power 
of the motor car over the horse, the 
Labor Day parade of a decade ago was 
hot complete unless one flout consisted 


of an automobile, dragging a trailer on 








which a dejected horse or two were try- 


| ae - 
A shert cut from digging bucket 
to truck 





ing hard to maintain their equilibrium. 
Now is presented the picture of the pull- 
ing power of a motor truck, which 
Economical Truck Loading towed u huge freight locomotive for two 
; ‘ city blocks without any difficulty. It 

ryyiil illustrati herewith shows a : : ‘ ‘ c 
‘ ; , wis a five-ton truck that did the trick 

e-ton truck of stundurd make om 

ind the place was Seattle. The demon 


nue Sy © conteneins Sim Se <honeeee, stration of pulling power was arranged Heavy Duty Tractor und plates which completely enclose the 














Combination body that serves all purposes about the farm 



















































md shows how a simple and rough hop actnatine gaaring : oe 2 
per stru re can be utilized in loud “ LLUSTRATIONS have been presented aT os Rin ae ae he» 
motor trucks economically when these from time to time in these columns socarely attached to the mot on r 
ure employed in hauling away exeavated “2 Guneustrate the utility of the various chassis by meane at special U-bolts wa 
material. As will be evident from the forms of tractors and semi-trailer out- : ; : ; ; ; 
eS . - - encircle the pads and the motor car 
illustration, the hopper is loaded by the Mts in hauling large loads of various frame. The body and lifting cables 
usual form of clam-shell excavating classes of material. The accompanying stenitieaid pt sions porate aie f wr 
bucket, which in this case is handled by illustration depicts a semi-trailer outfit wet the peat ail ar eRgonath bt 
the conventional form of steam-oper owned by a San Diego, California, pro- the front of the body nN , f ye 
uted derrick boom fhe hopper, which duce company, which operates about the binant an the wear pute . - ae 
has a capacity for several truck-loads city carrying big loads of produce that with ~ tet ail wa a : bs providec 
of mate « curried on substantial come in by boat and train to the com- wt he: —— ca gate which may be | 
columns “ie h height that it is an mission houses. One of the big advan- rerabrengy — the front ead Gm 
! ; , - , body by a suitable lever and rod con /| 
eusy matter for the truck to back down tages of the use of the tractor and semi- suite. 
underneath the loading chute The Showing what a truck can do trailer outfits similar to that illustrated 4 feature of interest is the form of 
floor of the hopper is inclined suffi- “0 — it ha “8 = cog es nandie crank provided Which is adjustelll so 
ciently se hat as soon as the hopper us the result of a wager between the arge loads but that the trailers are al cneiiniiid pee git aaa wee 
suit s opened the material will drop division freight and passenger agent of seaviaieed aun es eine = betes 
down the chute into the truck body It the St. Paul Railroad and a prominent , The crank arm slides in a special mem | 
will be apparent that trucks may be — automobile enthusiast. ber which is attached to the square end 
loaded as fast as they can be driven un- The locomotive'’s weight was 309,480 of the shaft operating the gearing. It 
der the chute The surplus capacity of pounds and the truck weight less than is held in place in this soeket by a pin, | 
the hopper makes it possible for the one-thirtieth as much. To give the truck which can be set into ans ome of the | 
clam-shell bucket to discharge its load traction it was loaded with nearly five holes provided along the length of the ' 
even if there is no truck waiting to tons of cement and wits then backed to crank arm. An automatic ratchet is | 
receive the material the near Be — ' ey Rg used so there is no possibility of the } 
. — . WES GNSS SS ee ee eee hand ecrank’s reversing its direction of 
Improved —e Farm — to the ree Fegge oan yr rotation due to the load lifted. The 
Ucal one signal - ees. a = gearing is simple and provides a good 
(THIS bedy is of the combination truck moved forward. There was an oe 7 7 NUR pone Pend rea: ‘ 
| stock-and-grain type of especially instant’s halt as the dead weight of the The semi-trailer in close quarters menos A cg Psmegac aging 
heavy coustruction The bottom panel locomotive resisted movement and then aren over sheave pulleys to a specially 
is 14 inches high, being built solid to the the steam engine began to move slowly. very easily maneuvered in congested ceed ateiieieed of the winch me 
bod) As illustrated in the photograph rhe rest of the two block tow was nat- spaces that are so often found around hatiteie an the base of the betel 
the stock rack, which is 50 inches high, urally uneventful, the engine following docks, factories or wurehouses. It is ' . —_ 
is constructed to be lifted off by one the truck easily enough after the initial easy to handle the heavily loaded trail- rene 
man, either in sections or as a unit. resistance of starting was overcome, ers by maneuvering the tractor, in fact EF +4 
heavy loads can be moved much more , | 
ee sa ’ mm easily than can be done with either é Sig . 
horse-drawn vehicles or the conventional 2 ae 
types of motor trucks of sufficient capac ; pg) 
ity to carry the loads. pee 
- 4 
Hand Operated Hoist ie 
VERY simple and useful device ; 4 : 
that can be fitted to any motor { 
truck is illustrated herewith. This is a | 
hand-operated hoist that is used for tilt- : 








ing bodies of the dumping type. The 
hydraulic hoist as ordinarily used on 
motor trucks depends on the engine 
power for its operation and is some- 
what too costly for installation on 
trucks that are used only intermittently 
for dumping purposes. 

The hand-operated hoist may be ob- 
tained as a complete unit and is readily 
installed on any motor truck chassis as 
— : — indicated. It is a substantial affair of 
A hand-operated hoist for tilting trucks of the dump-body type structural-steel channel-section members Details of hand-operated tilting hoist 
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The unlimited adaptability and easy control of electricity stimu/ates 
the development of great and small machines which mark the 
achievements of industrial progress 








G-E Motor Drive for 45-in. Reversing Blooming 
M:ll— 50 R. P. M., 22,000 H.P. maximum mo- 
mentary capacity—largest in the United States 


Where Electricity works in its shirt sleeves 


N a steel mill both men and machines erating coke ovens, blast furnace plant, 
must put forth the best that is in them open-hearth plant, sheared-plate mill, 
strength, endurance, speed, accuracy— universal plate mill, and sheet and tin-plate 
all these are essential in either case. And mill. In one plant the installation of electric 
the electrically driven machine has qual- motors—the majority of which are G-E— 
ified for the hardest job of all. totals 240,000 horse-power. 
As the white hot ingot of steel is carried Where electric motors replace steam o1 


on rolls back and forth under the blooming 
mill, it is literally squeezed into a bar, which 


hydraulic power, they occupy less space 
are controlled from a central point, require 
grows longer as it grows thinner, and finally in nearly every instance only one operator, 
passes along to the bar mill.. The bloom- ind produce greater tonnage at a lower 


ing rolls must not fail, since production is average cost—as proved by actual installa- 


so largely dependent upon their continuous tions under various working conditions. 
performance—therefore G-E reversing The many advantages obtained through 
motors are assigned to this strenuous task. the use of G-E Motors and Control are at 
In other parts of a modern steel plant, G-E the disposal of all who invite the co-cpera 
motors shoulder the heavy burdens just tion of the General Electric Company's 
as faithfully—unloading coal and ore; op- steel mill specialists. 


General 


General Office 
Schenectady, NY. 


I@Ele ctric 


an Sales Offices in 
imp y all large CitieS —,, 45 
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Recently Patented Inventions 


Brief Descriptions of Recently Patented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 
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Pertaining to Aeronautics 
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Of General Interest 
OMRINED BATHTUB AND DRESSER FOR 
BARI I l ‘ h 1243 W. Center S$ 
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An object of the invention is 








| LER.- 


le a device Which when the wrist 
n position thereor will have the 
irance of a ock, or for display purposes 
\ } oO t is to provide a device which 
le i elevated mounting for a_ wrist 
nd bracelet or strap, and a centering 
t hold th watch in proper position. 
REINPORCHED CONCRETI FLOOR CON 
STRUCTION I>, J. FLYNN, 190 George St., 
New Brunswick, N. J The object of the in 
ention ~ to prov ide a reinforced concrete 
loor onstruction reinforced ongitudinally 
ind ransversely render the floor exceed 
ngly durable Another object is to provide a 
or vith voids thereltyy making the floor ex 
dingly ht \ further object is to permit 
nvenie and quickly forming the floor 
vithout requiring, highly skilled labo 
LUMINOUS THERMOMETER G. PF: Pu 
KIN, Bergenfield, N, J The invention has for 
An object to provide a thermometer which can 
easily be read in the dark A further object is 
to provide an attachment which can be placed 
m any ordinary thermometer tube and which 
\ lose the position of the expansible 
n n the dark as well as in the light 
ALLOY I MILLIKEN, 55 John Bt New 
York, N, ¥ rhis invention has been granted 
patents on alloys formed from copper 
nickel, iron and zine, under the influence of 
hromium of ngsten The objects of the 
nventions are provide an alloy character 
ed vy having a high acid resisting quality, 
n increased densit an exceedingly close and 
ne gralt great tensile strength, increased 
isticity and electrical resistance The alloys 
nsist o opper 50 to 60 per cent, nickel 26 
to 34 per cent, iron 4 to 8 per cent, zine 7 to 
11 pe ent, and .25 to 5 per cent of tung 
ten or chromium 
Hardware and Tools 
ATTACHMENT FOR WRENCHES.--L. A 
Banta, A.A.F.C., 36, Fellows, Cal An object 
the invention is toe provide an attachment 
‘ for socket wrenches which may be used 
nnection with socket wrenches for expe 
] ng the removal of ap screw bolts It is} 
pur] t vrrovide a tool of this character 
vhich w find a broad range of convenient 
s i ind areund automobiles during the 
i m ind disassembly of the parts, and 
he ! hanical operations 
WINDOW LOCK R. Bevwvinger, 226 FE. 
Main St., Chicopee Falls, Mass This inven 
1 relates to window locks: its general pur 
ose is to provide a device which will lock a 
vindow in closed position or in any one of 
several open positions so as to secure ventila 
tion at the top or bettom of the window or 
oth It is also a purpose to provide a lock 
vhen in locking position prevents rattling of 
the window 
Heating and Lighting 
SAFETY GAS CoOcK.—B. J. Digest, Dry 
| Harbor Road and ¢ ooper Ave., Glendale, L. 1 
N. ¥ The invention aims to provide a de 
e wherein the accidental displacement of 
the nventional r tube from the end of 
r 
i 
| 
| 
Pp on 
| 
i \ ShCTLION, rh A COCK 
| t NDARY VALV} IN ULTEN 
IT! \ MOULTHPIECH ol A 
I bt APrLIiel 
the gas k W r t it he automatic shut 
ting off of the flow of fluid \ further object 
s to provide a secondary valve for the nozzle 
n addition to the conventional turn valve, the 
secondary ilve automatically itting off the 
gas, should the tube be accidentally pulled eff. 
HEATED AIR SUPPLY APPARATUS FOR 
OLOTH DRIERS.—F. F, Melvenr, Jnx., Mandel 
McIver Co., 1805 1st Ave., New York, N. Y¥. 
Among the principal objects of the invention 
are, to avoid the necessity of providing a 
vertical support for cloth, to rest the supply 
cloth in position for feeding the same te 


} 


the drier, to prevent creasing the cloth while 
waiting to be dried, to economically heat air 
for supplying the drier and control the heater, 
and to avoid transmission of heat from the 


pipe supplying heated air to the casing thereof, 


forming a support for the cloth preliminary to 


drying 


Machines and Mechanical Devices 


GRAIN ELEVATOR.—J. B. MAservs, Belle- | 
chester, Minn This patentee has produced a | 
simple elevator of practical utility It has | 


running wheels at the rear and is adapted to 


be attached to any vehicle in transporting it 
from one place to another When hauled to 
a barn or the like and positioned its trunk is 


inclined and the for 


wheels 


removed opera 






y 


A SID ELEVATION, PARTS BERING BROKEN AWAY 
AND OTHERS IN SECTION 

tion The elevator is readily adapted to be 

given an angular position to suit the point of | 

delivery. The grain is elevated by an endless 

elt with simple drive gear A hopper is 

included into which the grain is shoveled or | 


dumped. 
APPARATUS FOR ICE MAKING AND RE- 
FRIGERATING PURPOSES.—C, Detayaur, 


address A. Monteilhet, 90 Blvd., Richard Le- 
moir, Paris, France This invention relates 
to an apparatus for ice making, and mechan 
ism is provided for evaporating in a closed 
vessel, by heat or other suitable means, a 
liquid in which are dissolved easily vaporiza- 
le substances, having a great affinity for the 
liquid, amd in providing means for recovering 
and condensing the vapors in a second closed 


essel constituting a refrigerator, and in finally 
producing in the said refrigerator the revapori- | 
of the products by contact 
the substance to be cooled or frozen. | 
OILER,.—J. M. Bukacex, Clark- | 

his invention has for its object to| 
an oiler adapted for use with ma-| 
hinery of any character, which may be made | 
to deliver when what- | 
of the oiler. The arrange 
ment is such that when the handle is pressed 
toward the can a plunger is moved down 
thus forcing out the oil through the 


zation condensed 


with 
MACHINE 

Neb 

provide 


son, 


positively oil desired, 


ever the position 


wardly, 


spout. 


Medical Devices 
COMBINATION TRACTOR AND REPEL 
—P. C. JunL, Princes Bay, 8S. I., N. Y. 
invention to obstetrical instru- 
to provide a 


The 
ments ; 
tractor 


relates 


its object is combination 
and 


by 





repeller more especially designed 


for use veterinary surgeons on cows, horses, 
with a view to adjust ab- 


fetus Another object is 


and other animals 


normal position, of a 





to enable a veterinary surgeon to readily ap 
ly and manipulate the instrument. 
Musical Devices 

NEEDLE.—,. A. Port, Windsor Mo. The in 
vention has for its object to provide means 
for firmly holding a filament of wire against 
movement away from the record and for con 
necting the said filament to the needle holder 

a talking machine in such manner that the 


vire may be used to engage the record. 


Prime Movers and Their Accessories 


| bearing 


danger or discomfort from the hot plugs, ang 
without the necessity of soiling the hands. 4 
further to provide a= spark plug 
holder which grips the plug but which can be 


object is 


easily released therefrom by pressing the 
handle members toward each other, 
Railways and Their Accessories 
RAIL PLATE AND FASTENER, — J, Gg. 
HILL, 512 Railroad Exchange Bidg., Kansas 
City, Mo. The invention relates generally to 


track securing devices, and more particularly 
to a simple, economical rail plate and fastener, 
the object being the provision of an effective 
device which may be used in practice with 
great advantage, in, order to prevent overturn- 
ing and of rails as well as an ar- 
rangement whereby the rails may be readily 
released and removed when «substitution be 
necessary. 


creeping 


eomes 


Pertaining to Vehicles 
TIRE FOR MOTOR VEHICLE.—J. J. Dana, 


17 W. Anderson St., Savannah, Ga. ‘The ob- 
ject of this invention is to provide a tire 
having the resiliency of a pneumatic tire, 


| Without the liability of the same to puncture 


and blowouts, and wherein the resiliency of 
the tire may be varied to suit conditions. The 
tire is characterized by a series of housing 


plates which permit of a limited hinge motion, 
and a tread ring of rubber or the like on its 
outer face, 

BALL BEARING *SPRENG.—G. A. Savitz, 
Jr., 619 Soo 11th St., Liféoln, Neb. The in- 
vention has for its objeet to provide a spring 
especially adapted for motor vehiclég Dut suit 
for vehicles of any character, wherein 
are arranged the 


able 


all bearings between leaves 





SIDE 


VIEW 


AND SECTION 


CONSTRUCTION 


OF CHE SPRING 


of the spring at the ends of the said leaves, a 
being arranged at each end of the 
leaves between the said end and the adjacent 
leaf for making the spring more flexible, reduc- 
ing wear and increasing resiliency. 

LICENSE TAG HOLDER.—T, J. Cuappe.t, 
Castleton, N. D. This invention has for its 
object to provide a simple, inexpensive device 
of the character specified which may de- 
tachably connected with the hood of a motor 
vehicle, and with the license tag in a manner 
to be easily removed when desired, and where- 
in the holder has means for preventing swing- 
ing of the crank. 

VULCANIZER.—E. D 
Iowa. The invention 
larly to a mandrel for use in vulcanizing the 
ends of the inner for automobile tires 
and the like, an, object being to provide a de 
vice which permits the tube ends to be vulcan- 
ized on the outside thereof, thus permitting a 
manipulation of the tube to in- 
sure a proper positioning of the parts and also 


be 


HostTLer, Tipton, 
relates more particu- 


tubes 
so 


ready as 


permit a full observation, of the vulcanizing 
process, 
Designs 
DESIGN FOR AN INHALER.—E, H. Met- 
CALF, Marlboro, N. H. 
DESIGN FOR A BRIDGE PLATE FOR 


WATCH MOVEMENTS.—C., F. 
36th St... New York, N. Y. 


CoLomes, 30 W. 





We wish to call attention to the fact that 
we are in, a position to render competent serv 


ices in every branch of patent or trade-mark 
; work, Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute al! patent 


j 


SUPERHEATER FOR INTERNAL COM- 
BUSTION ENGINES.—H. A. Lacerapa, 3258 
Hudsom Bidg., Jersey City, N. J. The object 

the invention is to provide a superheater 
for internal combustion engines such as are 
used in automobiles, marine and aerial ves- 
sels amd the like, and arranged to generate | 
superheated steam and to supply the same to 
the explosive mixture to increase the effi- 
ciency thereof and prevent the formation of 
carbon and other deposits in the cylinder. 


Another object is to dispense with the usual 

overflow pipe in the radiator. 
SPARK PLUG HOLDER.—C. E. 

Ek. Sumach St., Walla Walla, Wash. 


Wake, 509 
The inven- 


applications, irrespective of the complex na- 


ture of the subject-matter involved, or of the 


specialized, technical or scientific knowledge 
required therefor, 
We also have associates throughout the 


world, who assist in the prosecution of patent 
and trade-mark applications filed in all coum 
tries foreign to the United States. 

MUNN & CO.,, 
Woolworth Building, 
Tower Building, 


Solicitors of Patents 
NEW YORK 
CHICAGO, ILL. 


tion has for its object to provide a device for | Scientific American Bldg.. WASHINGTON, D.C. 


conveniently handling 


spark plugs without | Hobart Building, 


SAN FRANCISCO, CAL. 
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The Leland Contributions to Motordom 


0 July 17, 1920 


»; i ll : fe . coeee aif 
a Pioneers of the Industry, Henry M. Leland and Wilfred C. Leland, Organizers of the 
A ° y b . ? . Y 
g Lincoln Motor Company have been outstanding factors in Motor Car Development 
ye 
fe 
is 
0 
y 
r, 
'@ 
h 
i] 
r 
ly 
A, 
b 
re 
e, 
re 
of 
1e 
1g 
n, 
ts 
E, 
Dn 
Mg 
it 
in a : . 
es Henry M. Leland Wilfred C. Leland 
President Vice-Pres.@ Gen'1 Mer 
Lincoln Motor Co. ——— — Lincoln Motor Co. 
Dili back over the progress of a generation, And to the Lelands is due a multitude of other 
it would be difficult to recall anything which has things—in manufacturing practices and in motor 
contributed to the welfare of civilization and to car refinement—some seeming small in themselves 
the healthful enjoyment of mankind more than has perhaps, but almost limitless in their influence and 
oF the motor car. incalculable in their value in making motor. cars 
the wonderful mechanisms they are today. 
Recalling the achievements which have marked The Lelands | b 7 iditional 
a . . . . . . . sic © ‘ef vay - “— ‘ ¢ 
na the beginnings of various epoch-making periods in > a 1 — le sag ” ‘oh rome se 
advantage in th: ‘ *y have been ; , 
nt motordom, where do you find examples more fi cage i Set wows sees a tease 
. . . . . rs WD ' af s TT . » “e y > » 
ue impressive or which have been more far-reaching wy neg - vnafili why ee 
. ae . »y independent and unafhliate *nius. 
in their influence than those inaugurated by the Th; regen valimed age | 
, . is because it was realize 3 * se a- 
re Lelands during the past eighteen years, with the S because i Was Sealined nat the sem OF 4 
its : : ee ; land approval spelled success in motordom, and that 
¥ co-operation of thousands of skilled and _ loyal ; 
a generally it meant ultimate adoption by other good 
ie- associates ; ; = 
a car makers. 
er the first practical, enduring car, made in large Entering the industry practically at its ineep- 
+ numbers ; tion, the Lelands soon became recognized as 
the thorough standardization and interchange- possessing two predominant traits: first, to achieve 
= ability of parts; and to surpass—for the sheer satisfaction de 
~. - , hi Ib rived from those accomplishments: second, to 
he close and ~ — meoee, —— Penis strive unceasingly for the betterment of motor 
Pe Eee : eoratin is oF an inch and even cars, in everything that betterment signifies—to 
sade in fractions of a thousandth , make them more trustworthy, to make them more 
Xe the initial adoption in motor car workmanship enduring, to make them a source of greater com 
~ of the johanssen gauges, accurate to the one- fort, to provide greater conveniences, to make 
80 : 7 ° . . a ae eo = - on - . 
ing hundred-thousandth part of an inch—instruments their care and thei operation unirksome—in short, 
which have helped to make possible such wonderful to make their possession more desirable from every 
precision ; viewpoint. 
ET or , . Is it not logical, therefore, that me cog “d 
scientific practices and methods in manufacture, ; ‘ Nhe : a m= ty iy gay 
: as foremost exponen advance "as 
OR which made possible « car of highest quality, at ; i oe — a 
W. ; Baar: ‘lie , guard and preserve that enviable distinction ? 
a price then far below prevailing figures for a 
- comparable product: In the light of past accomplishments, could 
hat AP x anything be more logical than that the new 
n the electrical system of — starting—lighting Leland-built car will embody refinements natu 
- ignition ; rally to be expected of men occupying positions in 
“al, * = . i 
hly the thermal regulation of the water circulating the forefront of advancement positions to which 
ent svstem: the serious-minded in the industry are wont to 
mh Vv high-speed, high-effici ine, th — 
the —the V-type, high-speed, high-efficiency engine, the 
a . ype, Sapersp _ ; 6 And in the light of past accomplishments, could 
Be influence of which upon the industry has been almost , 
ble? anything be more logical than that the new Leland 
immeasurable ' , rep 
the built car will uphold Leland traditions: and that 
ent As a crowning achievement, one has but to ob- it will evidence, more impressively than ever 
un- . . . . ° ° ope 
serve their record both as to quantity and quality before, Leland determination and Leland ability to 
of Liberty aircraft motors. achieve-—and to surpass ? 
RK 
‘ * : . . ome : : ’ 
LL. LINCOLN MOTOR COMPANY DETROIT, MICHIGAN 
. C. 


AL. 












Salt water |, 
that Pits | 


Brass 






Why are these 
service metals 


being discarded ? 


HEIR life is too short for the service 
required of them. Manufacturers must 
that survive. High heats, 
action, steam wear, salt pitting, and 
rust no toll fom MONEL metal. 
Strotig as stec!, more wear and corrosion- 
resisting than copper or bronze, MONEL 
combines the best physical properties of 
other metals without their limitations. 


use materiais 
acid 


take 


Do acids or other chemicals destroy your 


dairy, mining, refrigerating, bleaching, 
dyehouse, oil, sugar or like industrial ma- 
chine parts? Does rust corrode your 


window screen; kitchen or laundry equip- 


ment; automobile or boat trim? Make 
them of MONEL. 

These corrosive forces have no effect on 
MONEL metal. Nor is MONEL weak- 


ened by heats that break down the struc- 
ture of other metals. In the country’s 
power plants, MONEL valve trim, turbine 
blading, cylinder liners, etc., are stand- 
ing wp against the continuous cutting 
wear of superheated steam and hot gases. 
No other availiable metal or alloy pos- 


sesses such a wide range of usefulness. 


The narne MONEL is given to a line of 


metal products fabricated from a natural 
nickel alloy—-67°; nickel, 28%, copper, 
and 5 other metals. These products 


include MONEL blocks, MONEL fods, 
MONEL castings, MONEL wire, MO- 
NEL strip stock, MONEL sheets, etc. 
MONEI a product of The Interna- 
tional Nickel Company, producers of 
Inco Nicke! — the standard for alloy steels. 
THE INTERNATIONAL NICKEL COMPANY 


43F aero. Place, New York, N. Y. 
nal Nickel ¢ ompany of © anada, Ltd. 


is 


I ‘ 
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Continued from page 60) 


Turning the Wheels of a Century | 


horse-power We want to use it. We 
want to keep it for our own, but to have 
t developed for us by individuals or 


corporations which know how, and which, 


uuturally, want to be paid for their 
knowledge. Let us, therefore, enact such 
legislation as will foster water-power de- 
velopment; let us repeal such legislation 
us interferes with it. Let us take the 
red tape off the water wheel and let it 
turn and let us do it now—now, when 
coal is) expensive and transportation 
vital and prices high and inexpensive 


power badly needed. 


To do this we need a water-power bill 
which will help develop water power with 
private capital: the government 
with a certain amount of water- power de- 
velopment ; the power now run- 


ning to waste in national forest and other 


charge 


deve lop 


government-owned or reserved = lands; 
conserve the rights and interests of the 
nation: make available our power as a 
mewsure of national preparedness for 
War; make our power sites revert to the 
nation, no matter how developed’ or what 
private capital is interested, in a suffi- 
cient period of years; and provide for an 


accurate, elaborate and complete report 
upon the available water power, natural 
and undeveloped, the possibilities of 
power to be developed by storage, and a 
continuing census of power statisties 
Which will be at all times available to} 
interested capital and to the government. | 

To this end, every power user should | 
interest himself in the bill now before! 
Congress, and use whatever influence he | 


possesses to its passage, and what is more | 
passage. The water 
civilization 
untold wealth 
of the 
high cost of 
of 
for 


important, its speedy 


old The 
running 
in un- 
living 


wheel is 
United 


is aus 


States hus 
second 
The 


cost 


Wuste every day 
developed power 
is partly a high 
is but word 


supposedly 


und labor 
That 
of na- 


source 


labor 
another 
the 
should have a 
but partly developed, when we might have 
of horse-power turning our 
wheels without depleting our already ex- 
oil fuel, aun economic 


power, we, 


most progressive 


tions, gxreat power 


millions 


ploited coal and is 
crime, 

In the 
what the people under 
This 
cause to be 

wiusted 


lust unalysis, governments do 
those governments 
government will develop 
developed the water power 
when, and not until the 
people of the United States demand 
it. That demand voiced only by indi- 
Viduals and associations. It voiced by 
letter, word of a, newspaper pub- 
licity and teleg It can be made ef- 
fective only when it is large in volume, 
und large volume of voice comes from in- 
dividuals, of which number you, the 
reader these pag presumably 


is 


ix 


ot 


es, 


are 


one 


affects us all. 
civilization, 


Power 
our 


Power is the root 
Power mukes us 
und as it is cheap and efficient so 
of living inexpensive and 
waste human power to 
to waste national power 
away a life for 


of 
zreut, 

the 
happy. 


Is process 
Te 
waste life itself: 
to drain 

nothing. 

What will to nnd de 
velop the wasted power resources of your 
country ? 


is 


nation’s 


is 


you do conserve 


Fighting Waves with Compressed Air 
Continued from page 61 

there 

the 


Under 
piers 


lo- 


sufe harbors. 
compressed air, 
maintained in any 
nutter how exposed, and ves- 
can ride there and unloaded, no 
matter what weather conditions prevail. 
Nor are these all of the uses of such a 
protecting system. It can be used to). 
build up beaches, to make them safe 
for bathers, and furthermore it does not 
destroy the appearance of the beach or 
make it unsafe and unsightly, 


groins do. 


were lore 


protection of 


can be erected and 


cation, no 


sels 


be 


or 


as 
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LEGAL NOTICES 


PATENTS 


Fk YOU HAVE AN INVENTION 

which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 
All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, etc., in regard to Patents, : 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 
contains Patent Office Notes. Decisions of 
interest to inventors—and particulars of re- 
cently patented inventions. 
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MUNN & CO., oPexiEnts — 
Woolworth Building, NEW YORK 


Tower Building, CHICAGO, ILL. 
Scientific American Building, WASHINGTON, D. C. 
Hobart Building, SAN FRANCISCO, CAL, 





Annual Subscription Rates 
Scientific American Publications 


Scientific American (established 1845) one 


. MERU CT Ee $5.00 
Scientific American Monthly (established 
ee Ce SEP vce adacwneweuaane $5.00 


prepaid in 
Mexico, 


lostage 
sions 


United States and posses 
Cuba and l’anama 


Foreign Postage 

Scientific American $1.50 per 

Scientific American Monthly 
ditional. 


year additional 
72c per year ad- 


Canadian Postage 


Scientific American Tic per year additional 
Scientific American Monthly 36c per year addi 
tional. 
rhe combined subscription rates and rates to 
foreign countries, including Canada, will be 
furnished upon application. 

Remit by postal or express money order, bank 
draft or check 
Classified Adverti t 
Aavertising in this column is $1.00 a line. 
No less than four nor more than 12 lines 
accepted Count seven words to the line \ 
orders must be Ve * by a remittance 





BUSINESS OPPORTUNITIES 


SUBSTANTIAL Manufacturing Corporation wauts 
capable men to establish branch and manage salesmen. 
$300 to $1500 necessary Will allow expenses to Balti 
more as explained. Address, Treasurer, 416 N. Howard 
St., Baltimore Md 





FOR SALE 


AN important lot of black Nickeloxide mixed with 
fat oil, proportion | to 3, for sale. Please send offers to 
j * 12726, care of SCLENTIFIC AMERICAN 


HELP WANTED 





PATENT Office Draftsman. State experience and 
salary desired, Munn & Co., 233 Broadway, New York 
City. 

SPECIAL AUTOMATIC MACHINERY 

For any purpose invented and designed F. M. 
ASHLEY & CoO., P.O. Box 103, Chicago, and Tribune 
Bldg., New York. Established 1900, 








5. o-m @ * ) > oe es 


--genuine invert armor for auto tires. Double mileage: 
prevent punctures and blowouts, Agents wanted. 


American Co. Dept. 8 Cincinnati, Ohio 











IDEAS FOR INVENTORS 
My Book 


INVENTORS UNIVERSAL EDUCATOR 


| Liustrates 950 Mechanical Movements and Perpetual Motion, also deci 


sions of courts on P’ ~ ate ases und valuable advice on choice of attorneys 
2.00 postpaid everywhere 


FRED G. DIETERICH, 661 Ouray Bidg., Washington, D.C. 


You can be quickly cured, if you 


STAMMER 


Send 10 cents coin or stamps for for70- w-pgue heck on Stam. 
mering and Stuttering, “Its It tells how f 
cured myseif after nee and Care 20 years. 


Benjamin WN. Bogue, 229 Bogue Building, Indianapolis 


Hudson River Night Lines 


Daily from Pier 31, N. R., at Desbrosses St., week- 
days 6 P. M. and 7 P. M. Sundays and Holidays, 
6 P. M. and 9 P. M.; West 1432nd St. half hour 
sater (daylight saving me). Due Albany 6 o clock 
following morning, Troy, 7.15 A. M. irect rail 
‘onnections to all points. 


Valuable Books of Instructionand Reference 


Scientific American Cyclopedia of Formulas—Concrete Pottery 
and Garden Furniture—Scientific American Reference Book— 
Exper'mental Science—Handy Man’s Workshop and Laboratory 


SCIENTIFIC AMERICAN PUBLISHING CO., Woolworth Bldg., New York 
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But the greatest service of all, per-! 


haps, is the protection that can be given 
to boats and workmen in exposed places. 
The erection of breakwaters, piers, lisht- 
houses and dams may be continued stead- 
ily, no matter how the white caps may 
toss, Think what such a system as this 
would have meant to old Captain Smea- 
ton as he battled to make a lighthouse 
stund through the stress and storm on 
the wave-washed rocks at the entrance to 
Plymouth harbor. With the compressed 
air machinery working steadily, ample 
protection is given the builders. 


What About Our Forests ? 
Continued from page 62 
the New England states is still forest 
land, in spite of heavy cutting and dense 
populution. But careless woodsmen have 
done almost irreparable damage there. A 
scientific investigation revealed 
the fact that about half of all the fir in 
this territory, as well as in eastern Can- 


recent 


ada, is dead or dying, from insect pests 
and disease. 

The reuson ussigned for this is that 
when wood was plentiful the woodsman 
scorned the fir tree, or balsam as it is 
called in Canada The firs were left 
standing and other trees cut out around 
them. For a while the firs grew luxu- 
riantly in their isolation but through 
this very fact has come their downfall. 
Insects und diseases to which the fir is 
peculiarly subject spread rapidly because 
there were no other trees to halt them 
und the result is that nearly all of this 
valuable lumber will be lost. 

A relative of this tree, the Douglas fir 
of the West, now is one of our principal 
sources of lumber supply The yearly 


SCIENTIFIC AMERICAN 
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harvest in the state of Washington alone | 


now is ubout 6G.0Q00,000,000 board feet and 
in Oregon another 1500,000,000° feet, 
There are still large forests in the East 
outside of New Englund. State Forester 
Gaskill of New Jersey recently pointed 
out that there are 2,000,000 acres of wood- 
land in his state and that the possibilities 
in these are now almost wholly neglected. 
New Jersey, he suys, has a favorable 
climate for the growing of trees, much 
land unfit or ill fitted for agriculture, and 
close at hand markets for all the lumber 
that can be produced. Even on the so- 


called pine barrens in the southeastern 
part of the state, the growth of trees is 
rapid. Trees need litthe more care than 
protection from tire; and fires, even in 
New Jersey, rival the lumberman in de- 
structiveness 

Some few states have already udopted 
forest’ policies but at present we = are 
planting only one tree for every 10,000 
that are cut down, There is nothing mys- 
terious in successful forestry. Most Eu- 
ropean countries have followed the prac- 
tise for many yveurs of planting a tree for 
every one cut down. Only mature trees 
ure allowed to be cut so that the forests 
are perpetual. It is true that much lum- 
her is imported from this country but 
our own supplies have reached the point 
where we can continue our wasteful meth- 
ods only at the greatest peril to the na- 
tion’s future. 

Europe's methods of reforesting are 
perhaps too costly for immediate adoption 
here but adoption of a real national pro- 
fram would undoubtedly bring the coun- 
try’s production of timber up to our 
heeds and would prevent needless waste. 

For instance it hus been found that 
the best policy in the Douglas fir lands 
of the Northwest is to cut off the timber 
clean, perhaps leaving an occasional 
seeding tree. Then at the right season 
the lend is burned over to destroy pests. 
This treatment results in a good stand of 
young trees and thereafter they need 
only protection from fire to produce 1,259 
board feet of timber per acre each year 
While the trees are maturing. This in- 
labor, 
aside from supervision and fire protec- 


volves very little expense and 


tion, and provides a paying crop on land 
Which might otherwise have become a 
oarren wiste. 


Us 





‘They're good blades, those Starrett 
blades. Every tooth in ’em is made 


to cut fast and long.”’ 


Starrett Hack Saws ARE good hack 
saws. They’ve got to be to live up to 
the reputation of Starrett Tools. But 
speaking of teeth—how many of the 
teeth in the saws you ’reusingnow,no 
matter whose make it is, are cutting? = 


Did you ever stop to think that the 


length of the blade you used had a 
direct bearing on the life and effi- 


ciency of the saw? 


The longer the stroke, the more teeth 
there are used. Do you follow the idea? 


Get a copy of The Starrett Hack Saw 
Chart and the Starrett Book, ‘‘Hack 
Saws and Their Use’’—they’ll help 


you cut your cutting costs. 
Both are free. 


Ask for Chart ‘‘B.’’ 
THE L. S. STARRETT CoO. 


The World's Greatest Toolmakers 


Mfrs. of Hack Saws Unexcelled 


ATHOL, MASS. 

















unseen element in a hack saw biade is the 





the test, the 


Hack Saws and Lubricants au witinasE«: 


W hateve 


r the Liquid employed, its purpo 


ziven to it by heat treatment and quench- not so much to lubricate the work as t ) the st 
Heat treatment may ruin the best of steel or| blade, since the high speed of cutting generat I 
when properly done, give .o each blade the | ronsiderable heat which draws its temp rh 
quality that best suits it for the conditions work should be kept flooded, for a seant f ) 
which it is to be used Naturally the « ypound simply increases the likelihood of chips 
r f a hack saw must vary with the ing in the cut and breaking the saw ‘ i ‘ 
» be cut No matter what temper the he importance of lubrication, in its effect o wh the test 
have, however, it is an element that the time per cut and the number of cuts per ke J v 
taken into account Drawing the ten I early shown in @ test made with three er i plo 1 with t 
of a hack saw, by cutting without the use of saws, used on the same bar of metal tributed to the 
is a frequent cause of the failure of \ flexible hack saw was chosen because n| but its influe 


abuse of the biade was intentional in! It may be « 














In this connection, the following excerpt from | the first two and had an all-hard iw | cutting dr 
HACK SAWS AND THEIR USE, a new book | been selected bilitice re that it would | strokes per 
just issued by The L. 8S. Starrett Company, is of have failed even sooner, especially as the strokes | temper.” 
t to hack saw users per minute, when itting dry, were excessive From HACK SAWS AND 
Compound should always be used except when “All these blades were started under the same shed by The I] tari 
iron castings, as it greatly increases the pressure of 24 pound No. 1 saw was run without) Mass.. for free « 
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Wears longest 


501 RUSSELL AVENUE 
Branc 


NEW YORK, 349 Broadway 
ATLANTA, 60 S. Forsyth St 


San Francisco, Cal 


RUSCO | 
BRAKE LINING 














You can make every road 


nev 
steepest grade or in sudden 
emergencies. 


it most. 
resists wear and 


lining. Tests have proved this. 


Guaranteed for one year 


The Russell Manufacturing Co. 


Western Representatives, John T. Rowntree, Inc., Los Angeles, Cal. 
Seattle,Wash. SaltLakeCity, Utah. Denver,Col. 


Southwestern Representatives, Ware Sales Co., 


Hm ee L) SC Oma 





The 


Rusco Road 


The Safe Road 


usco road. Rusco Lin- 
on your brakes will do 
It is the lining that 
er fails you on the 


ips and holds when you need 
Unaffected by heat, it 
tear, use and 


e longer than other brake 





_ grips strongest 


MIDDLETOWN, CONNECTICUT 
A Offices 


CHICAGO, 1438 Michigan Ave. 
DETROIT, 226 Jefferson Ave. E. 


Dallas, Texas 
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taken to cure 
Northwest 
continual 


our 


If immediate 
rhity 


steps ure 
forests of the 
nation will be insured a 
supply. If we continue 
course it will be only a matter of a 
when forests will 
the southern 
is estimated these 
in ten years 


for these 


the 


mie 


lumber 
ent 


pres- 


lew veaurs these be in 
the position now occupied by 
forests. It 


forests will be 


vellow pine 


southern gone 


nd that within seven years 3,000 manu- 
facturing plants in the South will be 
oreed out of business because of this 

io quote from a bulletin of the Ameri- 


Forestry Association : 





SOUTH BEND LATHES | 









Run a Lathe 
80 page book 
For 10c Postpaid 
Coin or Stamps 





STRAIGHT AND GAP BED 


13 inch South Bend Lathe. . $385.00 
ee 7 - a oo eee 483.00 
i rie = PRD i ale laa 50.00 
. ew ~ = ST Os game 735.00 
1 , a él 900.00 
| 7 ™ suemans .. 1,250.00 
Sei 25,000 in use. Est. 1906 


Send for Free Catalog 


SOUTH BEND LATHE WORKS 
421 Madison Street South Bend, Ind. 








Within fifty years our present timber 
shortage will have become a blighting 
timber famine 

Forests can be protected from fire, 
regrowth can be encouraged, conservative 
eutting ean be practised, restoration can 
be accomplished—but it takes from fifty 

hundred years to mature a_ timber 


lores devastation must be stopped, 


Friction Disk Drill 


FOR LIGHT WORK 
Has These Great Advantages. 


lands now in forest must be kept contin- | The speed can be instantly changed from 0 to 1600 
7 without stopping or shifting belts Power applied can 
nons . tive eS , - 
ously productive, forest lands now «de be graduated to drive, with equal safety. the smallest 
austated and idle must be put to work.”’ | of largestdrills within its range a wonderful economy 
. a im time and great saving tn drill breakage 
It is a timely warning. The man who | '""™* “SS ee , . 
: Send for Drill Catalogue 
Wishes to help need not go to the North- 
west to do it. There are woodlands and) W. F. & Jno. Barnes Company 


that need to he 


given 


trees in every community 


enized as a valuable asset and 


necordingly 


rece 
protec tion 
**Resolute”’ Defends the Cup 


Continued from page 64 


Established 1872 
Rockford. Illinois 


NOVELTIES & PATENTED ARTICLES 


MANUFACTURED BY CONTRACT. PUNCHING DIES 





1999 Ruby Street 





LIGHT AUTOMOBILE STAMPINGS 
mE KONIGSLOW STAMPING & TOOL WORKS, CLEVELAND. 0 








rUwWER BENDERS yew'mopeis} 


4 Co ald 
eae Mac hine vat 
oper mated to 


Pipe 


q : 
American Pine Bending 
Machine Co. 


Manufacturers 














32 Pearl St., Boston, Mass. U.S. A. 





that “Resolute” makes 9.25 knots over 
the actual distance sailed to windward, 
and 11 knots to leeward and that “Sham- 
rock saves 4 minutes of her handicap 
up the wind and two minutes down wind. 
To do this she would have to make about 
9.6 knots to windward and 11.5 knots 
to leeward 

The assumed speeds are high, espe- 
cially to windward; but they will serve 
the purpose of showing the task which 
Shamrock IV" will have to perform if 
she is to suve six minutes over the fastest 
boat for her length that we have ever 
turned out on this side of the water. 


“Shamrock” has an excess of 20 per 
cent of sail area: but she labors under 
the disadvantage of a great excess of 
wetted surface. Moreover, the American 
boat has an easier form to drive, especial- 
lv in reaching and running. On the other 
hand, looking at the problem broadly, the 
average yachtsman will tell you that as 
between sail area and time, he would 
choose the sail area. 


The Man Behind Our Daily Bread 
Continued from page 66 
buckets and quickly returned to 


passing g inspection. 


rhing 
bags after 
The seales used 

The 
pan into a 
is closed at the 
When this slide is opened the grain 
down into a brass bucket which 
has a capacity of an even quart when ley- 
eled off. The bucket of grain is then at- 
tached to the the reading bar of 
which has arbitrary figures showing what 
rh a measured bushel. 


weilg 
the 
in weighing are of the} 
grain is poured from 
stationary funnel 


small end with a 


the testing 
which 
slide. 


pours 


scales, 


the grain will weig 
The inspectors must ascertain the weight | 
of a measured bushel of grain inspected | § 


by them and report the same in their rec- 
because weight is an important fac- 
arriving at a final decision on the 
quality of the grain. 

After the grain is weighed it 
fully examined to determine its 
und the inspector marks on a card with a 
printed form the grade number and kind 
of grain with notations and weights. This 
card is enclosed in the bag with the 
and the clerical force makes a de- 
record which is kept on file 
a shipper at any time requires an 
certificate it upon 
request. The clerical department issues 
two certificates on every car inspected, 
which go to the receiver of the grain tn | 
Chicago, and he, in turn, sends one to the 
shipper and one to the buyer of the grain, | 


ords, 


for ih 


is care- 
grade, 


grain, 
tuiled 
that if 
inspection 


so 


is issued 


preve 
P t 
UNISOL MFG. 


- ASBESTOS | 


We are miners and shippers of Crude Asbestos in any 
quantity. We produce all grades at our worid famous 
BELL ASBESTOS MINES in Canada. We also carry 
Abres, spin yarns, weave cloths, and make all sorts of 
fisbestos products. 

For anything you want in Asbestos, turn to 
KEASBEY & MATTISON COMPANY 

PT. S-1 
AMBLER, PENNA. U. 
Owners of the | world’ s largest } Ry Mines 


THE SCHWERDTLE STAMP CO. 
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> STEEL STAMPS LETTERS & FIGURES 
BRIDGEPORT CONN. 








EXPRESS SERVICE 
? 
MASON’S NEW PAT. WHIP HOIST 
Comparative cost 40 foot Lift: 
By elevator—5 men, 50 bales of wool per hour 
By Mason's Whip—3 men, 90 bales of wool per hout 
One rope hoists, lower: and helds the oad 
Manufactured by VOLNEY W.MASON & CO., Inc. 
Providence, R, L, U.S. A. 


We Will Make It 


A a metal stampitig or 
metal and finished ir 


esedieary Button Co., Woetestnen: Cona 















any 








Cleartone Phonograph 


$4.00 to $200.00 Retail 


Our Sundry Dept. offers Needles 39cpertnousand. 
1.35 to 


01 § $14.75 each Tome Arms and = 
quedecers $1.30 to $5.75 per set. Main Sp 
ye ecords eedies, Sapphi fe sSints 
and Parts at reasonable prices. 





Write for our 84-page catalogue, the only one of its 
kind in America, illustrating 33 different “pes of 
Talking peenines and over 500 different 
graphic Par’ 

LUCKY 13 PHONOGRAPH COMPANY 
Export Dept. 46T, E. 12th Street, N. Y., U.S Me 





WELL? Pxvs° WELL 
Own a machine of your own. Cash or easy 


terme. Many styles and sizes for all purposes 
Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 
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DURAND 
STEEL RACKS 





ens ae and prompt- 


ness in filling orders is 
often appreciated as much 
as quality of product. 


Durand Steel Racks and 
Shelving are adaptable to 
all kinds of stock, and in- 
stantly adjustable to the 
sizes of the stocks on hand. 
They speed up service, elim- 
inate friction between de- 
partments, and reduce loss- 
es through errors. 





Write for catalog of steel racks, 
bins, counters, etc.; or for cata- 
log of steel lochers. 


DURAND STEEL LOCKER Co. 


1574 Ft. Dearborn Bank Bldg. 574 Park Row Bidg. 
Chicago New York 


STILLS 


WATER STILLS, made entirely of heavy copper, 
one or four gallon capacity, priced $30.00 and $50.00 
respectively. Shipped prepaid by express or parcel 
post the same day we receive your order. Ideal for 
distilling water for automobile batteries, industrial 
uses, and drinking purposes. References: U.S. Nat'l 
Bank or Bradstreets, Omah: a. 


BOYER & CO. , Dept. 10, Farnam Bidg., Omaha, Nebr. 
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cheapest 


fuel 








N these days of mounting costs, the 
fuel problem in power production is of 
vital interest. Bessemer Oil Engines 
operate on any low-grade fuel oil, thus 
minimizing operating expense to such an 
extent that this one reason alone makes a 
semer imperative. But there are many 
other reasons. Write. 15 to 180 H. P. 


THE BESSEMER GAS ENGINE CO. 
14 York Street Grove City, Pa. 


BESSEMER 
OIL ENGINES 








| ture test is carefully weighed 
| into the 


| 100 grams by 


tached, 
| flask 
temperature of 190 


| the mixture 
| five degrees. The 


SCIENTIFIC 


These certificates are issued on the day 
of inspection for the convenience of the 
trade in general. Half of the actual sam- 
wle of grain inspected is retained in the 
offices of the Inspection Department and | 
half is placed in a paper bag and sent to 
the grain commission merchant 
the grain was consigned. The 
sion man uses this for his selling 
on the exchange floor of the Board of 
Trade, 

In addition to the given other 
grain, corn is put through the moisture 
tester. This method was not universally 
employed until in recent years, and its im- 
portance augmented by the standard 
grading corn authorized by the 


to whom 
commis 
sumple 


tests 


was 
system of 


government 1. few years” ago. The 
amount of moisture contained in corn is 


great concern to the man 
and grain which in all other 
appears excellent has to be 
graded low when it is filled water, 

Corn containing much moisture does not 
keep as well as when dry, apt to 
heat, mold. Elevator people do 
not like to store it for this reasen, and 
in warm weather it can be shipped only 
risk. The various indus- | 
tries engaged in the manufacture of corn | 
products also prefer dry corn for econom- | 
ical reasons. The weather at the time the 
corn is harvested is factor in deter- 
mining the amount of moisture it will | 
contain, but corn moisture so 
readily that care must be used in handling 
it at all times. } 

The apparatus used for determining 
the amount of moisture in corn is simple | 
enough in its operation yet truly ry 
derful in its achievement. Its principle 
is to boil the water out of the corn and 
This is accomplished by 


a matter of 
handling it, 





respects 
with 


as it is 


sour or 


at considerable 


a big 


absorbs 


condense it. 


| placing the corn in a glass container or | 
| distillation flask with a certain amount 
of mineral engine oil. These flasks are 


globular in shape with a neck at the top 
and a long narrow glass tube running | 
from near the bottom of the neck. The 
flasks have a capacity of approximately | 
1000 cubic centimeters, and are of the 
best grade of resistant glass and well an- 


withstand sudden 
without breaking. | 


nealed in order to 
changes in temperature 
After the bulk sample is properly 
mixed, the desired quantity for the mois- | 
and emptied 
distillation flask with the 
sary quantity of oil. In the 
weight of the grain is used 
to 150 cubie centimeters of oil: with oats, 
DO grams by weight to 150 cubic centime- 
ters of oil. As soon grain and oil 
are placed in the distillation flask they 
are thoroughly mixed by shaking them. 
A thermometer, with rubber stopper at- 
is then placed in the neck of the 
and the grain and oil heated to a 
degrees Centigrade, 
which the flame is turned off and 
allowed to cool about twenty- 
moisture in the grain} 
turns to steam during this process and | 
the only means of escape for the steam is | 
through the tube of the flask. This tube 
is connected by a rubber stopper and 
runs through a tank of cold water. Thus 
the steam from the grain is condensed as 
through the cold water and 
a graduate below. The read- 
graduate when the grain has 


neces- 


case of corn, 


as the 


after 


it passes 

drops into 
ing of this 
cooled completes the test. 

Corn that shows only 14 per cent mois- 
ture is graded No. 1. If it contains 15.5 
per cent it is graded No. 2; if 17.5 per 
cent, No. 3; if 19.5 per cent, No. 4; if 
21.5 per cent, No. 5; and if 23 per cent, 
No. 6. Should the moisture content ex- 
ceed 23 per cent it is ‘sample | 
About half an hour is required 
the moisture content in each 





classed 
grade.” 
to determine 
sample. 

In determining the grade of corn there 
are other things besides the moisture test 
taken into consideration. These are 
kernels: foreign matter; corn 
heat-damaged, fire-burnt, sour, 
blistered, 


to be 
damaged 
that is hot, 
musty, immature, 
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You and yours 


Should brush teeth in this new way 


All statements approved by high dental authoritie 


Millions of teeth are now cleaned in 
anew way. You see them everywhere 

glistening teeth. 

They are pretty teeth, but there’s 
a deeper reason for them. They are 
safer, cleaner. The cloudy and de- 
structive film is every day combated. 


You will use this method and have 


your family use it when you make 
this ten-day test. 
To end the film 
The purpose is to fight film—that 


viscous film you feel. It is the teeth’s 
chief enemy. 

It is that film-coat which discolors. 
Film is the basis of tartar. It holds 
food substance which ferments and 
forms acid. It holds the acid in con- 
tact with the teeth to cause decay. 

Millions of germs breed init. They, 
with tartar, are the chief cause of 


pyorrhea. Thus most teoth troubles 


are now traced to film. 


The film is clinging. It enters crev- 
ices and stays. The ordinary tooth 
paste does not dissoive it, so the tooth 
brush leaves much of it intact. 

It dims the teeth, and month after 
month, between dentai cieanings, it 
may do a ceaseless damage. That is 
why tooth troubles come despite the 
daily brushing. 


What dentists urge 


Dental science, after years of search- 
ing, has found a way to combat film. 
Authorities have amply proved it by 
many careful tests. 


It is now embodied in a dentifrice 


Sent to anyone who asks 


A 10-Day Tube of Pepsodent is 
sent to anyone who asks, and millions 
have thus proved it. Every person 
owes himself that test. 

Pepsodent is based on pepsin, the 
digestant of albumin. The film is al- 
buminous matter. The object of Pep- 
sodent is to dissolve it, then to day by 
day combat it. 

But pepsin must be activated. and 
the usual agent is an acid harmful to 


called Pepsodent—-a scientific tooth 
paste. And leading dentists every- 
where are urging its daily use. 

the teeth. So this method long 


seemed barred. Now science has dis- 
covered a harmless activating method, 
and active pepsin can be every day 


applied. 
Two other problems have been 
solved in Pepsodent In three ways 


this tooth paste brings a new era in 
teeth cleaning. 

Watch the results of a ten-day test. 
Read the reason for them, then judge 
for yourself what is best. 


Papsadéa 


REG. U.S. 


The new-day dentifrice 


A scientific film combatant, combined with two other newly recognized 


essentials. 
by druggists in large tubes. 


Watch them whiten 


Send this coupon for a 10-day tube. 
Note how clean the teeth feel after 
using. Mark the absence of the vis- 
cous film. See how they whiten as 
the film coat disappears. Cut out the 
coupon now. 


Now advised by leading dentists everywhere and supplied 


manne 5 





| Ten-day tube free |! 
1 THE, PEPSODENT COMPA 
i Dept. 698, 1104 S. Wabash Ave., ¢ a Ith i 
j Mail 10-Day Tube of Pepsodent § 
: Name cece 
Able. ..0200.00: ; ' 

Only onaiai to a family i 


or infested SS a ae —e_- 
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SCIENTIFIC 
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The Leading Authority Eighth Revised Edition 


Electro-Deposition of Metals 


By Dr. GECRGE LANGBEIN and 
WILLIAM T. BRANNT 


‘ ‘ he p thlication of the first edition of this volume, it has had the distine- 
being onsidered the foremost American book tssued on the electro-deposi 
il 
| ew eighth edition, just published, has been completely and carefully 


reset, and is so far superior to its 
issure its continued predominance. It is the master treatise on 
ctieally an eneyclopedia of the art. It contains everything 
me wants to know about the plating and the finishing of metals and covers 


!, considerably enlarged and entirely 
redeceasorT se to 


! subject and is pr 


} plating, galvanizing, metal coloring, lacquering, electro-typing, galvano- 
i ‘ ip-to-date work of instruction and reference and should be pos 
ted " way with the pla g and polishing industry 
1 tal t will I ished on appliecatior 


Octavo 875 Pages 185 Illustrations Price $7.50 Net Postpaid $7.75 
SCIENTIFIC AMERICAN PUBLISHING CO., 233 BROADWAY, NEW YORK CITY 
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The PHOTOSTAT 
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\I ] That are Permanent 
yy That are Legal Evidence 
me in Court, 
. possi That are Waterproof 
\I 
. ; That are Erasure-proof 
() x 7 hat do not need to he 
Checked 
The PHOTOSTAT makes these copies from: 
‘ Ske rracing Patent Office Drawings, Data Sheets, Shipping Lists 
W ills lelegrar Grapt I sitions for Salesmen, Blue Prints, Ink Drawings, 
Cc Dra t rds Leases, *ages from Books, Charts, 
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The PHOTOSTAT is manufactured by the Eastman Kodak Co. exclusively for 
COMMERCIAL CAMERA COMPANY, - - Rochester, N. Y. 
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with live weevil. “White corn” must be 
aut least 98 per cent white, and “yellow 
corn” at least 95 per cent yellow. The 
vrades of wheat are determined by the 
variety, winter or spring (which mean, 
respectively, wheat sown in the fall and | 
spring), hard or soft, and by soundness, 
plumpness, dryness, sweetness, weight, 
nd alse its degree of cleanliness Color 
likewise is an important factor in grad- | 
¢e wheat Rules for grading oats, rve 
und barley are largely the same as those 
ipplied to wheat 


Preventing the Oxidation of Metals 
from Heat 
numerous places in which 


7 HERE are 


the ordinary means of preventing 
netal from oxidizing are futile The | 
lending electrical manufacturers, for in- 


stunce, have long recognized the need for 
the various heating 
type of destruction ; 


better protection of 
from this 


these elements are ex- 


elements 


for in some cases 

posed to oxygen in the unusually active 
form of ozone, created by the electric | 
current itself, and even when his compli- | 
cution is absent, the extreme tempera- 
tures to which heating elements may be | 


raised must necessarily make the oxida- 
tion problem an acute one. Another in- 
stance of similar exposure is found in 
mechanical soot-blowers for boilers, 
which are subjected to hard and contin- 
at boiler temperatures, in 
the presence of hot gases of all sorts, and 
under the additional of mechani- 
eal contact with quantities of soot. And 
these are but examples showing that the 
resistant metals are not always 
oxidation under 


uous service 


stress 


ordinary 
sufficiently 
acute conditions. 

Several years ago one of the large elec 
of this state of 
research for the de- 
of of treatment 
render metals more resistant 
high temperatures. At 
the present time the process has reached 
a stage where this company is using it 
regularly ; it has been tried out in several 


resistant to 


tric companies, in view 
affairs, instituted a 
some process 
that would 


to oxidation at 


other connections, notably that of soot- 
blowers already mentioned; and it seems 
so promising that a company has been 


formed for the sole purpose of commer- 
cializing it. 

The process, to which the name “calor- 
izing’ has been applied, upon 
the high heat-resistance of aluminum ox- 
ide. “The parts to be treated are packed 
in a retort with an alumina 
other chemicals whose identity is not for 
the present divulzed; hydrogen gas is in- 
troduced into the retort; and the temper- 
ature is then brought gradually up to 
1650 degrees Fahrenheit in the electric 
furnace. After holding the heat at this 
point for a proper time, the retort is al- 


depends 


| from heat very sliwly diminishes. 


July 17, 1920 


by many eminent chemists and metallue- 


| gists, as well as “by mechanical experts, 


who were interested in observing the 
process in operation and determining the 
results by first hand investigation. Their 
reports have been enthusiastie and they 
generally predicted a large use for calor- 
izing among industries experiencing heat- 
oxidation problems. ‘ 


Where high temperatures in combus- 
tion are employed, ranging up to 1800 
degrees Fahrenheit, calorized metal js 


said to give most excellent results. The 
ideal temperatures for its use range from 
1100 to 1750 degrees Fahrenheit, and at 
1S00 degrees the resistance to oxidation 
Close- 
grained cast iron, black and wrought iron, 
nickel, nickel-steel, bronze 
and copper have been successfully calor- 
ized and a much longer life incorporated 
in their use in high temperatures. A 
lurge application is seen in relation te 


steel, brass, 


calorizing of annealing and = carbonizing 
boxes, pyrometer  protection-tubes, — re- 
torts, super-heaters, vaporizers, burner 


collars, pipe and tubing, and a multitude 
of other among many industries, 
Calorizing is not a preventive of atmos- 
pheric oxidation, or oxidation from mois- 
ture. It has wonderful resistance, hoy- 
ever, to oxidation from heat, up to 1800 
degrees Fahrenheit, and assures a much 
frequent replacing of equipment or 
machine parts, with elimination of the 
considerable labor cost involved and loss 
of production resulting from laying-up of 
equipment. 


uses 


less 


Ball Bearings in Steamship Engines 
HE Swedish ball bearing manufae- 
turers, after introducing successfully 

ball bearings in Swedish rolling stock, 

especially the Swedish State railways, 
ure now entering new fields of experimen- 
tation, which have for their object the in- 
troduction of the ball-bearing principle in 
ship construction, especially in connee- 
tion with propeller shafting. The proh- 
lem completes the construction of a bear- 
ing able to withstand all axial pressure 
from the propeller and excluding all possi- 
bilities of hot box and kindred troubles. 

The successful ball bearing, it is claimed, 

inust under the most trying conditions be 

able to withstand the axial pressure au- 
tomatically and require little or no at 


} tentio nand must be of such simple and 


mixture and | 


lowed to cool slowly, the introduction of | 


the hydrogen still continuing. When cold 
the treated parts are withdrawn and 
cleaned. It is then found that the 
alumina has penetrated the surface metal 
of the treated parts to a greater or less 
degree, depending upon the time through 
which the allowed to extend. 
A homogeneous protective alloy is thus 


process is 


| formed with the surface metal, not unlike 


an amalgam. 
resistant to 


This alloy shell is strongly 
the oxidizing influence of 
heat, and at the same time no physical 
change is apparent in the calorized por- 
tion of the metal, with the exception of 
mild anneal resulting from 
ing in the furnace. In particular, there 
is not the slightest tendency of the pro- 
tective shell to strip or otherwise to be- 


the 


the heat- | 


have as anything other than an integral | 


part with the metal beneath it. 

Over $100,000 has bee nexpended in de- 
veloping the proper character of furnaces, 
mixtures and handling, and the 
development of the calorizing process has 
been brought to a high point of efficient 
upplication. During the past two years 
thousands of parts have been calorized 
for many of the largest industries of the 
the plant been visited 


retorts, 


and has 





reliable construction that friction within 
the same is minimal and that the ship's 
movements may not influence disadvan 
tageously the ball-bearing mechanism. 
While ball bearings are used to a con- 
siderable extent in marine eugineering, 
their application and their mounting have 
seen their highest development in Swedish 
shipyards. This is the contention of 
Swedish shipbuilders generally, but will 
doubtless challenge in the United 
States and Great Britain, where ship- 
building yards have not been slow to see 
the advantages offered by ball bearing. 


meet 


Invention in Flashlight Photography 

N the Times’ report of a meeting at the 

Reval College of Science, a demonstra- 
tion in flashlight photography was given 
by Mr. K. Hickman. A “snap” of the 
audience was taken and a photograph of 
the chairman. The plates were then given 
a rapid development, with a lightning 
wash; fixation in afixing solution which 
was effective in 30 seconds, an invention 
of the lecturer; a further washing for 2 
minutes, in which time the hypo was re- 
moved by dilute permanganate; a bath 
for 2 minutes in formalin solution, after 
which the plate was rinsed, dried in a 
stream of hot air from a machine of the 
lecturer's design, and finally printed on 
a lantern plate. Within half an hour of 
the exposure, a lantern-slide photograph 
of the chairman was projected onto the 
screen, Mr. Hickman also dealt with the 
screen-plate method of color photography 
which, he said, by its simplicity and the 
beauty of its productions, had ousted all 
other methods for amateur work. 





ee oe oe 


aoa ees re 


on Shh cheba retest" s 





: i 
m d $ at ' © 
, ba x ; _ ” 
at : . : 
: . a he ’ 
‘ 
i - 


y be DAR RRED DL 
‘ 


re 
- 


we 
f 


R\tP 


ie 


4‘ 
— 
“ 
‘ 
— 








“Maximum Service” 


Soundness of design and staunchness of product carried the Atterbury 
Truck through a test run over 5000 miles of good and bad roads without 
loosening a nut. 










Such a record could never have been attained without soundness that 
extended clear to the foundation of Timken-Detroit Axles. 
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Makers of fifty-five well known American Motor Trucks agree that 
no axle but Timken-Detroit is good enough for their product. 
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the THE TIMKEN-DETROIT AXLE COMPANY, Detroit, Michigan 
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eneral Motors Tracks 


HEREVER the big important jobs are to be 
done you will find GMC Trucks. It is in 
the strenuous work that reliability is needed most. | 


Reliability, along with other motor truck require- 
ments, depends on quality, and quality is the 
first GMC virtue. 


For the sake of such quality nothing is ever sacri- 
ficed. Quality comes first. It is built in at the 
factory. It comes forth in faithful performance. 


Those who know GMC Trucks best appreciate 
most what these statements mean. 


GENERAL MOTORS TRUCK COMPANY 


One of the Units of the General Motors Corporation 
PONTIAC, MICH. 
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